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Oneofthefirstprioritiesofmvastocamictanindepthreviavof
the literature to search for informtim related to our partiailar tmic.
Information searched for inclined, but wasnot limited to, the follwing:
a) descriptim of cannercial / industrial properties alcmg the
Great Lakes shoreline.
b) past socio-econclnic impact evaluatim studies of the interest
classes.
c) past studies describing inpacts of flooding, drought (or any
othertypesofmeasures)mtheinterestc1asses.
d) methods utilized in the evaluation and assessment of inpacts.
e) any descriptiors of previous models and data bases amently
available for use.
'Ihe literature review did not limit it's forms to Great Lakes related
studies. Many catpariscns and analogia were drawn frun literature dealing in
other areas, such asocean shorelines, or small inland lake shorelines (eg.
impacts of hurricanes, US Coastal Zone Manageten‘t Program, reservoir studies,
etc.) .
'Ihe U.S. Army Corps of Engineers Detroit District (IBACE) conducted a
caerterizedliteramresearduusingammberofkeymrdsbasedmthe
information needed. Sane literature was also discovered through personal
contact with various people including acadanics and marbers of the various
interst classes. For exanple, the ()ntario Ministry of Tourism hasprovided
information on a Financial and Economic Assessment Model that they are
developing for the hotel / motel industry (Charles Todd, Min. Tour. and Rec.,
personal cammication) .
Camunication with representatives who have expertise in our areas of
cornernvasamfactorinaccarplishirgthereauiratents ofm4. 'Ihese
cmtactsverebrokendomintotwodistinctgrwps. 'lhefirstgroup, or'I‘ype
A contacts, were those people who could provide information on previws
studies of a similar nature (e.g. academics), or who could help us in
completing an inventory of interest classes. In other words, they formed part
of the literature review process. Ehcanples included:
a) Ontario Ministry of Tourism Regional Coordinators.
b) Harbour Masters of major cities.
c) Economic developnem: officers or departments.
d) Chambers of Cameme
e) University / College personnel with appropriate expertise.
f) State Departments of Natural Resources.
g) Ontario Conservation Authorities.
h) Anyotherpersonsoragencieswhocanhelpustoidentifyexisting
evaluation methodologies and data bases.
 
'Ihe second group, or Type B cmtacts, were comprised of representatives
of the actual camereial and industrial interest classes.
 
  
'IhepeqalektnwereamtaCted,ardw1n\ereTypeBmcts,weredmwn
fruntheinventoryliststhathavebeenprqaared, frunprevicuscontactswho
walreadthwerecanerredabamuieprwlamadfrmlypeAcmtacts,
dqaeniingmtheirlonwledyeanidegreeofinterestinthestmdy.
'Ihe following information was obtained from these contacts:
a) knowledge of any past studies of relevance.
b) socio-econanic inpacts of fluctuating water levels on their partiwlar
interest class.
c) socio—eccnanic inpacts of the regulatory measurs (ie. land use etc.)
m their particular interest class.
d) thedagreetowhiditheywishtoparticipatefurther (ie. gruipdepth
interview maxberh see below).
e) their previous responses to fluctuating water levels.
f) their previous problals with fluctuating water levels.
g) information on how they would like to see their specific inpacts
evaluated, which leads to
h) the develqnent of a list of criteria for the overall evaluation of
measures.
i) information on the interest class use of thelaks, location in the
basin, econanic significance to the lakes region and national
identity.
In contacting Type A contacts, telephone contact and personal visitation
was the easiat and most straightforward method. For the Type B contacts, two
means of data collection were used. First, a teleghone questiormaire was used
to elicit information frun the various commercial and industrial interest
groups. Please note that we did not survey every cannercial and industrial
property can the Great Inks shoreline, nor did we doany statistical analysis
of the questionnaire. It should be noted however, that telephone contact of
sanetypekadtobeestablishedardtleqmstimirearproadiwassinplyan
organized way of gathering this data.
'Iheseconimethodofdata collectimwastm'aghtheuseofméggx
M(see Walsh and Wiedman, 1988) . These sessions were heldin various
locationsarcmritheGreatLakesandaddedagreatdealof irsight intothe
problems that have been emeriemed by cmrrercial and industrial interests.
Informatim fran those meetings has been included in this draft, and
transcripts of the camercial and industrial meetings are available from the
authors.
To fulfil theWW outlined for Working Group 4, we have canpleted
a umber of other tasks that have aided in catpleting the socio—econanic
inpa
ct a
naly
sis
of m
art
ial
and
indu
stri
al p
rope
rtie
s.
'Ihe
se a
re o
utli
ned
brieﬂy below.
Ino
rde
rto
cxu
ple
tea
nin
ven
tor
yar
rit
ode
ter
min
ein
ter
est
cla
s
s
repr
esen
tati
ves,
wfi
rst
nee
ded
tol
omt
hem
mbe
rar
rit
ype
sof
inte
rest
classesinthewnmrcialaxﬂirdustrial sector. Assud'x, weprcposedan
init
ial
sub-
clas
sifi
cati
on o
f co
mmer
cial
and
indu
stri
al i
nter
est
clas
ses.
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For information purposes, for establishing contacts and for collecting
data, we then began to cmplete detailed inventories of eada interat class.
Invmtories misted of the names, and where possible, addresses and
telanmenmbersofeadicamercial/irﬂustrial interest, aswellasthe
name of a cmtact.
'Ihis
inve
ntor
y co
nsis
ts m
ly
of m
ater
ial
that
was
read
ily
avai
labl
e.
It
vasmtpossibletoprovideallmnesandaddrsssofeadiammercial rﬂ
industrialshoreprrperty. Effortshavebeenmadetocmpletetheinventory
inasnuchdetailaspossible. 'meselistsareavailablewmrquestfrun
theauthors.
Geofumemaintasksrequixedfrunmwastheidentifimtimofthe
inpactsofthevaricusmeasmescntheinterestclasses. Assud'l, itwas
poss
ible
to p
rovi
de i
niti
ally
, so
me i
nfor
mati
on o
n th
e na
ture
of t
he i
npac
ts
(ie.
what
part
icul
ar a
spec
t of
the
inte
rest
is g
oing
to b
e af
fect
ed).
Aspe
cts
incl
uded
wate
r su
pply
, wa
ste
disp
osal
, wa
terb
orne
tran
spor
tati
on,
loca
tion
,
shor
elin
e am
enit
ies,
beac
hes,
scen
ic v
ista
s,
inf
ras
tmc
mre
, n
et i
ncom
e an
d
regi
onal
inco
me.
This
was
acca
tpli
shed
by p
repa
ring
sunm
ary
tab
la
that
wtl
ire
dwh
idu
asp
ect
oft
tem
ter
est
gro
ipw
asa
ffe
cte
dby
ﬂme
fiv
ety
pe
sof
meas
ures
.
Thes
e ta
bles
and
a br
ief
dsc
rip
tio
n ar
e av
aila
ble
fran
the
auth
ors
if desired.
Usin
g th
e in
form
atio
n in
the
grou
p de
pth
inte
rvie
w re
port
s'an
d th
roug
h
cont
inue
d co
ntac
t wi
th r
epre
sent
ativ
es,
we h
ave
prod
uced
a mo
re d
etai
led
list
of
the
typ
es
of
inp
act
s f
or
eac
h m
eas
ure
(or
rep
res
ent
ati
ve
mea
sur
e),
for
eac
h
inte
rest
clas
s.
Wher
e po
ssib
le,
thes
e in
pact
s wi
ll b
e ex
pres
sed
in
qua
nti
tat
ive
ten
ts,
how
eve
r,
as
we
exp
ect
man
y b
usi
nss
es
wil
l b
e u
nwi
lli
ng
to
div
ulg
e d
eta
ile
d e
con
omi
c d
eta
ils
, e
spe
cia
lly
in
a g
rou
p s
ess
ion
, t
he
maj
ori
ty
of
inp
act
s w
ill
be
exp
res
sed
qua
lit
ati
vel
y.
'mi
s i
nfo
rma
tio
n i
s c
ont
ain
ed
in
Section V of this paper.
Ano
the
r t
ask
of
m4
was
to
pro
vid
e a
cri
tic
al
eva
lua
tio
n o
f c
urr
ent
met
hod
s o
f i
mpa
ct
ana
lys
is
for
can
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Group Depth Interviews, a list of evaluation criteria that commercial and
iniustrial sectors feel are inportant are presented.
W
111.1: mm
Forthepzrposesofthisstmdy, aninteresthasbeendefinedasany
immifiable group or individual who perceives that their welfare will be
influencedinscnewaybyameaszrepertainingtolakelevel fluctuations
(SnitandShahnan, 1988). Diterestscanbegroupedaocordingtothe
activitis Whidl use similar services arri which have similar sersitivities to
lakelevelsandtomeamaddressinglakelevels.
(immeroial and industrial interests are those interests whose activities
aretiedintohavirgafixedpointlocztimalagtheshorelineardwhosenet
inoal'e position is potentially affected by fluctuating lake levels and
measurestakentoaddresssudxflmtuations. 'nmeinteratsareoonprisedof
a number of diverse businesses that are often reprwented by specialized trade
organizations and because of diversity of activities and geographic dispersion
may not be uniformly affected by lake level fluctuations.
For ocmnercial interests, shoreline location and access, habitat and
water supply are inportant services of the laka. Hotels, motels and marinas
are exanples of this class.
Industrial intereststypicallyusetheGreatIakesservioesasanirprt
into a production process (e.g. water supply, waste disposal) and may rely
indirectly on transportation interests for movanent of production inputs or
final products. Pulp and paper prooasing, iron and steel production and
petroleum andchemical refining are exanples of this interest class.
111.2: WWW Q!”mm
In order to oouplete an inventory, determine interest class
representatives and discuss inpacts, the amber and types of interat classes
in the commercial and industrial sector had to be identified. As SUCh, the
discussion below outlines the major ocmneroial and industrial interest groups
along the Great lakes shoreline and provides a basis for this division.
'lhe classifimtion proposed here is based on the service or product that
the business has to offer and on the assunption that businesses with similar
products or services will experience oarparable inpacts.
III.2.1:Cannercialmterests
‘nieomuemialinterestgmlpmbeenbmkendamintomreemajorsub-
interestgroups: 1) Hotels/Motels/Resorts; 2) Marinas; and3) other.
Oatmercial fishing and oameroial recreation related activities (e.g.
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Provincial, State arﬂ National Parks, recreational boating) are being handled
by other marking groups.
1)Hotels/ltter/Raacrts: 'misintemtgruipusesthelakeservices
primarily for aesthetic (scenery, habitat), recreational (swimirg, fishing,
beads, boating) and tourism purposes, hit also for water supply, location
andaccss. Itisexpectedﬂzatbecausetheyprovidelikeservices
(accanmdation, tourism, recreation) they will suffer like inpacts as a result
of any measures related to water level fluctuations.
2) Marinas: 'mis interest 91qu is responsible for providing various services
torecreatimalboatersmtheGreatIakesshoreline. 'lheseservicesrange
frantheprovisimofdockspaceardﬁxel,totheranovaloralplacanentof
boatsarﬁpmvisimoffoodardothersinalies. metothelargemmberof
marinaslocatedalmgtheshorelineofﬂiecreatlakesardﬂiefactthatﬂieir
purposeisrelateddirectlytotheuseofthelake, itisfeltthatthisis
3) other: mismtegoryisintendedtoaccamndateallothercmmercial
interests along the Great Lakes shoreline. 'Ihese can include restaurants,
charter tour boat carpania (eg. charter fishing trips, islands tours), hot
dog stards, stores and office mildirgs. It is expected that none of these
groups will corsti’wte a major interest graip, thus they can easily be
accommodated in this "other" category.
111.2.2: Mistrial Interests
Iheindustrialinterestgruiprnsbeenbmkendamintonirenajorsub-
interest basedonawrmonorsimilarproductthatisproducedanda
similar use of the lake service. 'mese are: 1) Grain Elevators; 2) Pulp and
Pape
r Pr
oces
sing
; 3)
Iron
and
Stee
l Pr
oduc
tion
; 4)
Petr
oleu
m an
d Ch
emic
al
Refi
ning
; 5)
Meta
l Mi
ning
and
Refi
ning
; 6)
Meta
l Fa
bric
atio
n, C
asti
ng A
nd
Plat
ing;
7) F
ood
Proc
essi
ng;
8) o
ther
Manu
fact
urin
g; a
nd 9
) ot
her
Misc
ella
neou
s.
Powe
r pr
oduc
tion
and
wate
rbor
ne t
rars
port
atio
n ar
e no
t
incl
uded
here
, a
sot
her
mrk
ing
gra
msa
red
edi
cat
edt
oth
ese
inte
rest
s.
1) Grain Elevators: 'Ihis group is raponsible for the storage and
tmn
spo
rta
tim
ofg
rai
npr
odu
cts
uuu
xgt
nxt
ﬂie
Gre
atI
ake
sba
sin
ard
t
he
worl
d.
'Ihe
inte
rest
grou
p us
es t
he w
ater
for
loca
tion
and
tran
spor
tati
on o
f
the
irp
rod
uct
.
ﬂie
ydo
mtu
sew
ate
rdi
rec
tly
ina
nyp
rod
uct
imp
mce
sse
s.
A
pre
vio
us
stu
dy
by
Ste
war
t (
1988
) i
ndi
cat
ed
tha
t i
npa
cts
of
wat
er
lev
el
flu
ctu
ati
ors
on
gra
in
ele
vat
ors
wer
e u
niq
ue
and
qui
te
pos
sib
ly
sev
ere
eno
ugh
to
nec
ess
ita
te
shu
tdo
wn
of
ope
rat
ion
s.
'Ihu
s,
gra
in
ele
vat
ors
are
tre
ate
d a
s a
separate interest group.
2)
Pul
p a
m P
ape
r P
roc
ess
ing
: '
Ihis
gro
up
is
res
pon
sib
le
for
the
man
ufa
ctu
rin
g
of
pul
p a
nd
pap
er
pro
duc
ts
for
dis
tri
but
ion
um
gh
cu
t t
he
reg
ion
.
Thi
s
int
ere
st
gro
up
use
s t
he
wat
er
for
loc
ati
on,
pro
duc
tio
n,
tra
nsp
ort
of
raw
  
naterials into the plant and transport of finished material out ofﬁle plant.
3)Irmmﬂsteelhodxxim:misgru1pisrespasibleforﬂ1eproductionof
irmandsteelproductsfordistrihrtimarﬂusebyotherinmstries
thruxgtnrttheGreatIakesbasinandthemrld. 'misgrcupnakesuseofthe
lakesﬂmghtrarsportatimofmwnaterialsarﬁfirdshedprodntarﬁuses
wterattasivelyintheproductimprocess. Anadvantageofthisgnaupis
it's carnaTtratia'x insmall areasoftheGreatIakes (e.g. Gary, Indiana;
Hamilton, Ontario), ﬁmsnakjhg inpactassessmarteasier.
4) Petroleum and dmical refining: Althcngh the end products are different,
theseowogruzpsareombinedbeczusetheyusewaterprimarilyinthe
productimandoperatimphassofdianiml anipettolamproductimarﬂ
Very little transport of these materials takes place on water due
to the associated environmental problars with pota'ttial shipping accidents.
As sud), inpacts mld any relate to the location and production phase of the
plant and mild have very little effect an the transport of materials.
5)!Etaluinixgardmfinim: 'niisgrcupisresponsiblefortheminihgofraw
naterialssadaascoalorirmore,ﬂ1atareusedinotherindustriessud1as
irmanisteelproduction. 'memainuseoftheGreatIakesisfordock
storageandtrarsportation oftheserawnaterialstoﬂxeotherirﬁustries.
6))Eta1Fabricatim, C'astirganiPlatjm: msinessesinthisinterestgrcup
would make use of the water for production purposes and for transportation of
materials in and trarsport of finished products out. Such industries would
include foundria am finishing mills for steel products.
7) Food Procasixg: Irdustries in this category would include Gaming
factories, breweries, distilleries, seafood (fish) canning factories, and
other food'production industries. All of these industries would have water
use as their main usage of the laks. Fish and seafood canning and production
industria would rely on the lakes for supplies and transportation of their
products.
8) otherﬂarufacturirg: 'Ihisgroupisintendedtotakeintoaooamtallother
mfacturirg industries along the Great lakes shoreline. Exanples of these
include rubber products (tires), autanobile production and shipbuilding.
9) Otherxiscellaneais: 'Ihisgmipisintendedtotakeimaoaocctmtall other
types of industries along the Great Lam shoreline. . manples could include
lumber production, shipping support industries, scrap yards and printing and
publishing ompanis.
111.3: ammormmm'nmmm
1211.3.1: 'Ihe Industrial Interest alas
Ove
rth
epa
stl
SOy
ear
s,
the
Gre
atL
ake
sba
sin
has
dev
elo
ped
int
oon
eof
the
most
heav
ily
indu
stri
aliz
ed a
reas
in N
orth
Amer
ica.
'Ihis
deve
lopm
ent
took
8
  
I
‘
l
l
l
i
l
l
l
i
’
i
i
i
i
i
i
i
i
i
i
“‘
I
‘
I
‘
I
‘
I
I
I
I
I
‘
I
I
I
I
I
I
I
I
I
‘
I
 
pl
ac
ea
la
rg
mn
yl
in
sm
id
it
od
ca
dv
an
ta
ge
of
ﬂa
em
ny
re
sa
mw
iﬂ
ﬁn
me
bas
rn,
inc
lui
ing
th
e o
bvi
ous
tr
ar
sp
or
ta
ti
m
ad
va
nt
ag
s
and
th
e
lar
ge
sup
ply
of
fre
shw
ate
r a
vai
lab
le
for
pr
od
uc
ti
m p
urp
ose
s.
A
gl
an
ce
at
Fi
gu
re
1 s
hw
s
th
e
re
la
ti
ve
of
in
iu
st
ri
s
Wm
mi
n,
mﬂ
cl
ea
rl
ys
km
hm
mt
er
se
ca
me
ro
ia
lm
ﬂﬁ
di
st
ri
al
de
ve
lo
pm
nt
is
mﬂ
ze
lc
we
rl
ak
es
ar
ﬂt
te
in
po
rt
ar
ce
of
na
mf
ac
mm
in
ma
ny
ofthelargercitis.
'I
he
ec
on
an
ic
in
po
rt
an
ce
of
ir
du
st
ry
in
th
eG
re
at
Ia
ks
ba
si
ni
s
ra
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 Emmimlly, thepulpandpaper iniustry is fairly inportant. In
Ontario, itaccounts for approximme 3% ofthetotal aploymerrt and 3% of
thetotalvalueadiedbymamfacnirirg,highatughtomakeitthefifth
nnkedirﬁistryintheproviroe.
Petrolaim and denial refining industries developai alaag the Great
lakes due to the availability of cheap electricity (Niagara River), abundant
salt dqaosits (St. Clair River) and plentiful water (Botts and misbelnicki,
1987). In the U.S., the major canentration of plants are alag the Niagara
River at Niagara Falls, Grand Island and Biffalo, New York. In (armada, the
areaalongthest. ClairRiverjustsouthofandiJcludiDgSamiaiskrmas
Canada's "denial valley" and includa a rumber of major petroleum and
chanical refining companies.
Ihegrainirdustryinﬂiecreatlaksbasinhasahistorydatingbadcto
theearly1800'swhenvmeatarrieommrescmeofthefirstoamnditiestobe
packedinbarrelsandshippedabroad. Gristmills-oneoftheregiorsfirst
irrhistries-weremiltmﬂzetrimtariesﬂwirgintottelakestoprooess
thegrains for overseas markets. 'I’oday,theports of'mmiderBay,Ontarioand
Diluth, Minnesota, are two ofthe largest grain handling ports inuieworld.
InmmderBay,mreﬂ1anhalfofﬂiegraingrowninﬂ1eCanadianpmiries
passesthroughtheport (sane 17,000,000 tames),aooamtirg forapproximately
70% oftheports overall thmxghpit. Grain storedinthel7 elevators at
'nmnderﬂayandintheelevatorsatmluthisusuallyshippedtotransfer
elevatorsmtheSt.I.awrenceRiver. Franthereitispidcedupbyooean
carrier for deliveryarumdthemrld. Saneofthegrain shipped isdestined
foreasterncanadianandU.S.markets,whereitisusedinthefoodand
beverage production industry.
Ammberofotheriniustriesplayaninportantmleintheeoonauyofthe
GreatLakesregionandinthenational eoonaniesofbomCanadaandtheUnited
States. In Ontario, the motor vdiicle industry accounts for approximately 13%
of the total value added by industry in Ontario and provides approximately 12%
ofthetotalrnmberarployed (RIUBmandPutnam, 1979). 'Ihisranksitasone
of the leading industries in the province with plants located in Windsor,
Oshawa, Oakville and St. mtharines. In the U.S., most of the auto iniustry
is cornentrated in the Detroit, Michigan area, where it plays a vital role in
the eoonany of that city, and the state.
Foodardbeverageprooessingarealso inportant. Saneoftheworld's
largwt foodprocessirgplantsarelocatedinthecreatlakesregionarﬂthe
smalltnvnof Port Dover, attarioishmasCanada's largat freshwater
fishirgport,omtainingammberofsnallpmoessingplants.
inportant,asbmofthemajoroam1odities shippedonthelakes includeiron
oreandooal,tmofﬂ1emainingredientsinthesteelnakirgirdustry. All
in all, there are awide variety of industries located along the Great lakes
shorelines, eachof which omtrihltes eoormicallytothecreatlakesbasin,
ardsaneofmidiareextrmelyinportanttoﬂiemtiaalecmoudesofboth
mnadaardtheUnitedStates.
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1.11.3.2: 'me (biracial Interest Class
Develqmerrtofoannercialhismessesala'gﬂmecreatlakessrnmlirehas
talcamplaoeinrespasetoﬂmegrwﬁgdararﬂofuaerecreatimanitair sn
' . 'Ihesuooessof omnercial operatiorxssaxhasmrims, hotels,
resorts,tcurboats, baitsh;ps,eq1ipnentrentalstores, trailerparks,
ounessimstarﬂsaxﬂrstamits,isdeperﬁemmpeopleaid1asrecreatia l
boaters, quartfisherwl, cottagers, beac'hgoersardtravellers.
EheeoamyofmanyareaswiﬂiintheGreatlakesbasinreliesheavilyon
tan-isnandtherevenxesfrmloalrecreationactivitiesnearby. Insane
areas, recreation and tourism are actively being sought to replace losses
resulting fruneoamic decline inmamifacturing (Botts ardKnshelnicki,
1987). 'moofthemst inportant tourismand recreation related oaunercial
iniustrisinthemeatlakesbasinaremarinasardhotelsarﬁresorts.
Marinadevelopnenthasowmedinrspasetothestmngdanandfor
recreational boating and sport fishing activities m the Great Lakes. As the
nmberoftheseboaters increases, sotoodoesthenmberofareaswhere
pecplecandocktheirboats. PrsentlythereareoverIOOOmarinas locatedon
the Canadian and United States shorelines of the Great Lakes, providing
dookage for over 75,000 boats of varying sizes. Aside from dockage, marinas
also provide a mmber of other services to boaters. Repairs, fuel, food,
supplies, boat launching and haul—out, washroats, punp—out facilities and
paierwtletsareall services thatboatersmayhavetouse, andpay for, at
sane point in their travels.
Ebornnically, marinascanbevery inportanttotheloml region. Insane
sneller tmxs,themarinaisthemain oamercialiniustryarﬁrelies heavily
mwtof town, or "transient" boatersardfishermentoprwideaseasonal
inccme. Inothertms,camercialmsinessessuduasrestaumnts,baitshops
arﬁhotelsneyirdirectlyrelymtheboatersdockedattremarirefo ﬂxeir
businas. Inasttﬂyofdiiolakerriemarinasandsportfishernen,2ygmont
andHushak (1984) found that, about 52% ofthetotal ammt spentby sport
anglers in 1981 went towards pndmases fran marinas, while the other 48% of
ﬂietotalspmtventtoomeroamemialhzsinesseswdiasrestaurants,
Intels,retailshopsardothermisoellaneais services.
Hotels, motels and resorts are also a notable oamuercial business along
the Quoreline. In Chtario alone, there are over 350 hotels or resorts that
overlook, or are on the shoreline of a Great Lake. These establishments rely
heavilyontheseasonal inocmegeneratedbytourists, whoutilizetheGreat
lakes for a variety of reasons imluiing boating, fishing, sightseeing, or
sinplyrelaxjngardtakjminthesoenicbeautyofthecreatlakes.
other commercial industries along the meat Lakes also rely heavily on
tamistsformstoftheir income. Cruiseboatsardboatdmarterompania
take advantage of people's "scenic wriosity" by giving tours of particular
area
s.
Rest
aura
nts
on t
he s
hore
line
rely
on t
he r
elax
ing
atmo
sphe
re p
rovi
ded
by lakeside dining to bring in sunmer patrons. amoession stands, gift shops
and other retail shcps, particularly in the smaller beach resort towrs, rely
mbeadigoersardoottageownerstopmvidealargepartoftheirinoane.
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Inmry,ommercialmsiressesareveryinportanttotheecormyof
ﬂieGreatIakesbasin,ardtoagreatereJ¢mt,ﬂietamsarﬂcitiesinwh di
theyarelocated. Manyto‘msrelymtheseocnmercialhisiressesformstof
theirirnmeaniwithﬂieoartinieddanardforrecreatiaelanitairisn
activities, itagpearsthatthesebusinesw will cartiniethisinportant
role.
1!: mammmmmmwmmm
mmmmmm
IV.1: mnnwcrrcn
Infomatim on the previous inpacts of fluctuating Great Lam water
levels m shoreline users is relatively scarce ani widespread. ﬁlm is quite
a bit of documentation of the previous effects of high water (Boulden, 1975;
Hartford and Tanner, 1976; Township of Wainfleet, 1986; North Shore Coalition,
1986; Stewart and Lloyd, 1987; Stewart et al., 1987; Stewart, 1988; Marshall,
Macklin, Monaghan, 1988), but other than discussions of the impact on shipping
and hydro—power (IJC, 1983; IJC, 1985), ocuparatively little exists that
disoussestheinpacts ofextranelwwaterlevelsmshoreline interests. In
additicn, the references above tend to focus on the inpacts to shoreline
residents (oottagers) , with very little thqight given to other interests like
oatmercial ard industrial businessa. This sectim will attarpt to outline
the previous inpacts of charging water levels on the ocmnercial and industrial
interests, utilizing the information from previous work, as well as
information gathered frun group depth interviews (GDI's) with members of the
interest class (See Section II).
IV.2: HIEV'ICm IMPACIS OF BIC-BMW
While it is recognized that when discussing "fluctuating" water levels,
thefullrangeofwaterlevels fronhightolowsrmldbediswssed, itis
inportanttcmtethatthenostseriwsinpactstoshorelineusershas
oowrredvdmwater levelswereattheirextrenehighs, orextremelows. A
prime exanple of this was the period of 1985-1986 when water levels on all the
Great lakes were well above average and set new record levels. Storm activity
duringthisperiodledtcseveredanagestonanyshorelineinterasts,
partiwlarly cottage owners, and provided the inpetus for the current IJC
Water Levels Reference.
Cmnercialarﬂindustrial interestswerealsoaffectedbythesehigh
levels, althoughmtnearlytothesanedegreeasoottageardhaneovmers.
Forthe irdustrial interwts, themostseverenegativeinpacttendedtobe
ircreasederosimofexposedprqxrtyarﬂﬂoodirgofsmestnmresdurmg
storm activity. In a study on Lake Superior, Stewart (1988) found that of all
the industries identified, a mmber of grain elevators in 'Ihtmder Bay were the
most severely affected. Problems included flooding of grain receiving pits
and
seve
re e
rosi
on o
f ex
pose
d pr
oper
ty.
In o
ne c
ase,
this
nece
ssit
ated
repa
ir
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and protectim costs of over $1,000,000. ()1 lake Erie, elevators in mffalo,
New York suffered omplete, taporary shut-down due to damgm suffered during
a 1985 storm. rIbis translated into a loss of approximately $1000 per hour in
aployee wages (ie. exployees getting paid to do mthirg bemuse their work
statiaswereshutdown), mttomenticnrqaaircosts (B. Green, personal
ommimticn, mffalo GDI). other prcblans have included drainage and sewer
problais, damage and nesultingrepairs todockspaoe (Detroit GDI), and
alployeesmtreportingtowrkbemusetheywereatlmerepairingﬂood
dama
ge t
o th
eir
hane
s (R
Jien
ley,
pers
onal
oat
mmi
mti
on,
Detr
oit
GDI)
. '
Ihis
resu
lted
in s
ligh
t pr
oduc
tion
loss
es,
as t
he p
ruit
xzti
vity
decr
ease
d wi
th l
ess
alployees on the line. .
Smeindustz'iesaxhasgrain, pulpandpaper, andironandsteelhave
benefitted frun the h1g1 water in that it has reduced their tramportation
costsbyallwingﬂmtoaverloadmrgomships (WalsliardWiedman, 1988).
It a
lso
all
ow
for
redu
ced
wate
r pu
lpin
g co
sts,
less
dred
ging
, an
d an
ple
volu
mes
of w
ater
for
inta
ke p
urpo
ses
(Det
roit
GDI)
.
Vess
el g
roun
ding
s ar
e
also
redu
oed.
wav
er,
ins
ane
mse
s,
asw
ith
the
gra
ine
lev
ato
rsi
n'm
und
er
Bay
andB
uffa
lo,
this
bene
fit
was
clos
e to
bein
g of
fset
by t
he a
moun
t ex
pend
ed
cn shore protection and lost stock during flooding events.
'me
res
pon
seo
f i
rdu
str
ies
tot
heh
igh
wat
erp
rob
lan
was
mta
s i
nten
se
as t
hat
of s
hore
prop
erty
owne
rs.
Whil
e na
nage
ment
was
init
iall
y up
set
at t
he
prob
lems
mus
ed
in 1
985
and
1986
, th
ey s
eeme
d to
rem
gni
ze t
hat
one
of t
he
trad
e-of
fs o
f be
ing
favo
urab
ly l
omt
ed o
n th
e sh
orel
ine
of a
Grea
t la
ke i
s th
e
Mri
sko
fda
nag
edu
eto
flo
odi
ngo
rer
osi
cn,
and
hav
eta
ken
ste
pst
o
eff
ect
ive
ly
dea
l w
ith
the
pro
ble
ms.
Thi
s i
s s
ane
wha
t r
efl
ect
ed
by
att
end
anc
e
att
heg
rup
dep
thi
nte
rvi
avs
hel
dby
fml
cti
ona
lmu
ip3
(se
eWa
lsh
and
Wied
man,
1988
).
Of t
he 2
1 me
etin
gs h
eld,
the
5 ou
rmer
oial
and
indu
stri
al
met
mgs
oow
pie
dSw
tof
ﬂie
ela
ves
tat
teI
ﬂan
oef
igu
res
(ba
sed
ona
of t
hose
invi
ted
who
actu
ally
atte
nded
).
mil
e a
port
ion
of t
his
is
lik
ely
att
rib
uta
ble
to
log
ist
iml
pro
ble
ms,
it
may
als
o r
efl
ect
a l
ack
of
inte
rest
beca
use
many
indu
stri
es s
inpl
y di
d no
t ha
ve a
ny m
ajor
prob
lans
.
Tho
se
tha
t d
id
hav
e p
rob
lem
s,
mad
e t
he
eff
ort
to
att
end
the
mee
tin
gs.
Eve
n i
n
thm
e m
ses
, i
nte
rmt
s r
epo
rte
d t
hat
the
y
too
kst
eps
to
mit
iga
te
the
pro
ble
ns
mus
ed
by
hig
h w
ate
r.
'mi
s i
ncl
ude
d t
he
bui
ldi
ng
of
sho
re
pro
tec
tio
n
str
uct
ure
s,
the
ixs
tal
lat
ion
of
flo
ati
ng
doc
ks
(Bu
ffa
lo
GDI
) ,
the
flo
odp
roo
fin
g a
nd
ren
ova
tin
g o
f c
ert
ain
stm
cbm
es
and
the
ins
tal
lat
ion
of
ptm
ps
to
con
tro
l f
loo
dwa
ter
(Dﬂ
uth
GDI
).
Ove
ral
l,
the
lar
ger
ind
ust
rie
s
see
med
to
cop
e f
air
ly
wel
l w
ith
the
hig
h w
ate
r l
eve
ls
and
bec
aus
e o
f t
he
lar
ge
cap
ita
l c
ost
s i
nvo
lve
d,
it
is
lik
ely
the
y
wil
lco
nti
rue
to
cop
e w
ith
any
prc
ble
ns
tha
t o
omr
.
In
fac
t,
som
e i
ndu
str
ies
fin
d h
igh
wat
er
les
s c
ost
ly
tha
n t
he
low
wat
er
pro
ble
ms
and
mod
ifi
cat
ias
whi
ch
wil
l b
e d
isc
uss
ed
sho
rtl
y
(Detroit GDI) .
Ca
me
ro
ia
l
bus
ine
sse
s,
on
the
ot
he
r h
and
,
we
re
mo
re
sev
ere
ly
aff
ect
ed
by
th
e h
ig
h w
at
er
lev
els
.
Ma
ny
of
the
se
bus
ine
sse
s
are
sma
lle
r
in
siz
e a
nd
thu
s,
did
not
hav
e t
he
cap
abi
lit
y t
o c
ope
wit
h h
igh
er
lev
els
and
sto
rm
act
ivi
ty.
Hi
gh
wa
te
r
lev
els
oar
bin
ed
wi
th
sto
nn
act
ivi
ty
mu
se
d
sev
ere
str
uct
ura
l
dam
age
to
sc
me
ma
ri
na
s.
'I
hi
sh
ad
en
om
zs
fin
anc
ial
in
pa
ct
on
th
eo
wn
er
s
(J.
Wei
ss,
ca
mm
im
ti
on
,
Ch
ic
ag
o
GD
I)
.
Sa
ne
re
so
rt
s
lo
st
th
ei
r b
ea
ch
re
so
ur
oe
an
d s
uff
ere
d d
ama
ge
to
wat
erf
ron
t s
tru
ctu
res
(St
ewa
rt,
198
8).
Bea
chf
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t
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ca
ne
ss
im
st
ar
ﬁs
ha
dt
om
ﬂd
st
nr
el
ir
ep
ro
te
ct
im
in
or
de
rt
os
av
eﬂ
a
ei
r
est
abl
isr
nne
nt.
Sa
ne
sm
al
lt
mx
st
ha
tr
el
ym
wi
de
,
sa
nd
yb
ea
dx
es
to
br
in
gi
n
th
et
ou
ri
st
tr
ad
e,
su
ff
er
ed
lo
ss
s,
as
th
eb
ea
di
wa
sw
hn
er
ge
dm
ri
er
th
eh
ig
h
lev
els
(St
ewa
rt
et
al.
, 1
987
;
K.
McD
ona
ld,
per
son
al
ou
nn
mi
mt
im
,
mf
fa
lo
GDI).
Fo
ra
ll
tl
ns
et
ha
tm
ff
er
ed
ne
ga
ti
ve
in
pa
ct
s,
th
er
ew
er
et
ho
se
cu
nn
er
ci
al
bus
ine
sse
s t
hat
wer
e
lar
gel
y u
naf
fec
ted
,
or
in
fac
t b
ene
fit
ted
fru
n t
he
hi
gh
er
wa
te
r
lev
els
.
Ma
ri
na
cpe
rat
ors
wer
e a
ble
to
off
set
san
e o
f t
he
ir
dam
age
cos
ts
by
do
ck
in
g l
arg
er,
de
ep
er
dr
af
tb
oa
ts
(Ca
dha
m,
198
8),
wh
ic
hh
av
em
or
e
ex
pe
ns
iv
eb
er
th
in
gf
ee
s.
In
ad
di
ti
cn
,
th
eb
oa
ti
rg
se
as
mh
as
be
en
lo
ng
er
.
as
wa
te
rl
ev
el
s
in
th
el
at
te
rp
ar
to
ft
he
am
ne
rh
av
eb
ea
id
ee
pe
rt
ha
nm
l,
all
udi
ng
fo
rb
oa
ts
to
ge
tc
lo
se
an
gh
to
th
es
tn
re
li
ne
la
te
ri
nt
he
se
as
on
fo
rh
au
l-
ar
tp
up
os
es
ar
ﬁf
or
ag
re
at
er
ir
pu
to
fi
rn
me
in
to
bo
at
in
gr
el
at
ed
bus
ine
sse
s.
Ma
ri
na
sh
av
ea
ls
os
av
ed
sc
me
nr
ne
yi
nd
re
dg
ir
gc
os
ts
,
as
le
ve
ls
ha
ve
bee
n h
ig
h e
xa
m
for
eas
y a
cce
ss
by
boa
ter
s.
Boa
t s
ale
s,
sp
ec
ia
ll
y
of
la
rg
er
bo
at
s,
in
zr
ea
se
d,
as
pe
op
le
to
ok
ad
va
nt
ag
e
of
th
e
de
ep
er
wa
te
r
le
ve
ls
(a
dh
am
,
198
8)
, a
nd
as
pe
op
le
"w
an
te
d
to
bo
at
in
an
ar
ea
"
th
at
wa
s
pr
ev
io
us
ly
un
ac
ce
ss
ib
le
(W
al
sh
an
d
Wi
ed
ma
n,
198
8)
.
Ch
ar
te
r
an
d
to
ur
bo
at
cm
pa
ni
es
ha
ve
be
en
re
la
ti
ve
ly
un
af
fe
ct
ed
by
hi
gh
wa
te
r
le
ve
ls
.
Cr
ui
se
an
d
to
ur
bo
at
s
te
nd
to
al
wa
ys
fo
ll
ow
th
e
sa
me
ro
ut
e
an
d
ra
re
ly
ex
pe
ri
en
ce
an
y
pr
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la
ts
un
le
ss
ﬂu
e
wa
te
ri
se
xt
ra
te
ly
lw
.
'm
eh
ig
hw
at
er
ha
sa
ll
ow
ed
sc
ne
om
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ni
es
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ue
ve
r,
to
ac
ce
ss
sm
al
le
r
an
d
mo
re
sc
en
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ch
an
ne
ls
.
Si
mi
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rt
ot
he
la
rg
er
in
du
st
ri
es
,
ﬂi
er
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po
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eo
fn
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to
ft
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ca
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l
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si
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r
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ve
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.
Ma
ri
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ha
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il
t
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,
in
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se
su
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li
zi
ng
do
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ha
t
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nd
do
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e
wa
te
r
le
ve
ls
(B
if
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GD
I;
Wo
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y,
198
7)
.
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me
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d
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e,
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r
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s
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t
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e
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re
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y
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e
(S
te
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,
19
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) .
'lh
e
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re
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easeofingress/egrasofboatsfranmrimhasinsmetroitan)andasa
result,hashadseriazsinpactsa1themrinas. Boaters ammtered shallow
areasmreﬂeqzextlyardsifferedanirmease'inpropellerdanageme uly,
1987; H. W,persa1aloannmimtia1,mssa1a®1). Boatshadtobe
Miledartearlierinl987,therebyredmcingthelengﬂioftheboatingseason,
Ibimer,persa1alcannmimtiax,uassa1aGDI). Dredgingoostshaveircreased
(arwillircrease)asamerswiurmhavetodreayetheirdmmelstoallow
fordeqadraftboats. Officialpermitsfordredgirgalsohavetobedrtained
ardthissanetinesposesprrblasformrireomersintemsoftimearﬁ
expense(Chdham, 1987; Detroit, GDI). Marinashavealsohadtbrestrict their
metomllerarﬂshallowerdraftboats (cadham,1988),ﬂierdoyredmingthe
inoaxereceivedindockagefees. In1964sanedocksanimarinashadtooease
operatias,aswaterlevelswerejusttoolowtoallowforsafeandprtper
usage (International Greatlakslevelsﬁoard, 1973). Econanically, the
inpactofextmatelavwaterlevelsmmarirasismtvelldoamented,brta
dacriptimofhypothetimlinpactsambefanﬂinZygnumardHuslnkuQM).
mjorirdustrieSMVerntbeenhittoohardbytherecentdropinwater
levels, butperoeptiasoftheirdustrial interestsarethattheywaildbe
severely affected by extrane low levels. IIhose industries that rely on
shipping for transport of supplies, would see increased transportation costs,
asshipsvmldhavetocarrylesscargoarﬂmakenoretrips (Walshand
wiedman, 1988). In sane cases this may cause serious eoonanic inpacts on
grain shipments fran rmunder Bay (D. stone, ammmimtion, Diluth
G31), and the shut-down of major oil calpany facilities/terminals (D. Edmord,
persawal camunication, Detroit GDI) . 'mis latter exanple could have indirect
inpacts a1 businesses that rely upon oil products (gasoline carpanies, hane
heatingetc.). Dredgingoostsofharbairsarridoddmareasvmldalso
increase during these low water periods (all GDI's) . Navigation safety will
decrease with lower water. Shipping lanes will beoane crowded and unsafe if
all boats are restricted to the main channel (Biffalo GDI) , water reductions
will increase the possibility of increased gmmiings on sandbars (Detroit
GDI) and sane ships may run aground at dockside before coupleter loaded,
causing traffic jams and delays in harbours (mluth GDI) . With extrane low
waterlevels, manyirﬁustriesexpressedoaioernabartwaterintakeaniptmpirg
problems. Production companies dependent on water intake for production and
cooling mould operate at severe financial loss (mffalo GDI) . other companies
mﬂdwfferincreasedwaterpmpingoostsandmﬁergotheriskof
aoamulating debris and sedinent in their intake systems (Detroit GDI) .
Sane industries have suffered sane minor inpacts due to low water levels.
'moseirdustrieswithwoodendodcshaveerqnerierneddrymtofthemoden
pil
esw
xen
the
ybe
cam
eex
pos
edt
oai
rfo
rex
ten
ded
per
iod
s (
D.St
one,
pers
onal
oam
uni
cat
im,
mlu
th
GDI)
. M
any
indu
stri
es h
ave
take
n st
eps
to p
reve
nt t
his
by erasing piles in cement or metal, or rebuilding docks entirely. In the
mid-
1960
's,
most
majo
r in
dust
ries
exta
'ded
wate
r in
take
s to
aooa
nnod
ate
the
lowe
rlev
els.
Cons
eque
ntly
, ﬂ
ies
epi
pes
are
mve
lla
rti
nto
the
lak
ear
rii
t
would take a major drop in levels to expose them. However, water punping
cost
s ha
ve i
ncre
ased
slig
htly
due
to l
oss
of h
ydra
ulic
head
duri
ng l
ow l
evel
s.
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Beadurelated oannercial industries (otherthanmrinas) andboating
relatedhasixessaamrasedﬂntﬂieyravetaidedtobenefitfrmﬂiereomt
loweringofwaterlevels. Beadleshaveremnled,drawirgmrebeadrgoersard
twists,vhopmpmneyintotheseixdstris(x.mld,perml
ommimtim, BiffaloGDI). Cruiseboats, mthedzherhandhavesuffered
iraeasedpmq:ellerdanage()hssa1a®1)arﬁﬂnsemtlest.lawrercehave
hadtorstricttheirboatstothemindiamiels,midiarel$ssoenictran
warderirgthmrghttemllerdamielsbeuwtteislmdsm.c1ark,persaal
ommmication, Massena GDI). Sane ferry boats that cperate m the St.
IawrerneRiverhavehadtooeaseqaeratiasmetolowlevelspreventixg
acoesstotheshorelinearea. Raortoperatorshavenotioedadecreasein
waterclarityardanircreaseinveedgrwmmstnllwareaswiﬂithelmr
waterlevelsmassanaCDI). 'Ihisdecreasestheastheticaspectoftheresort
andaffectstmrism. Irﬂividnlsatﬂienassesamlamresseiﬂiatmany
hisinessesareaffectedbytheshorterboatingseasmdm'ixg low levels,as
tourists and boaters have left the area earlier, thus causing a significant
drcpintheSeptenberandOctoberinocmeofthesehisixmses.
other inpacts of water level ﬂwhntiors have been reported by the
interests. the majority of oamercial and industrial representativx reported
that they are negatively inpacted by conflicting water level information,
which leads to their inability to accurately plan expansim and development of
their businesses (Walsh and Wiedman, 1988). Marina operators, as an exanple,
havebeenhinderedinthepastbyoontradictory, "expert"data.. 'meyneedto
be able to plan dock construction, dredging depths, etc., based on accurate
data, ardiftheycanmtgetthisdata, thentheysuffereoonanicloss (Walsh
and Wiedman, 1988).
IV.4: 'IHE BASE (DIDITIGI mm
The without measure condition is established by identifying the previous
impacts of the full range of lake levels on the oamercial and industrial
interestseventlnighitistheextranelevels, bothhighardlow, that
presentthemstseriwsproblarstoﬂieinterestclassandprovidethe
impetus for inplanenting measures to deal with fluctuating lake levels. The
base condition considers not only what the previous inpects have been, but
also oorsiders the interests adjustments to these fluctuations, and the
success of these adjustments.
For this effort, high and low lake levels refer to water surface
elev
atio
ns s
igni
fica
ntly
abov
e an
d be
low,
resp
ecti
vely
, t
he l
ong-
term
mean
.
As w
e ha
ve s
een
in t
he p
revi
ous
sect
ion,
busi
ness
es a
re n
egat
ivel
y af
fect
ed b
y
stor
m ac
tivi
ty d
urin
g ex
trem
ely
high
lake
leve
ls t
hat
caus
e fl
ood
and
eros
ion
dama
ge.
Shor
t of
this
oowr
ring
, s
ub-i
nter
est
grou
ps a
re a
ffec
ted
diff
eren
tly
by e
xtre
mely
high
lake
leve
ls.
(he
grou
p ma
y be
nefi
t, w
hile
anot
her
is
adve
rsel
y af
fect
ed b
y la
ke l
evel
s wh
ich
are
abov
e th
e av
erag
e ra
nge.
'Ihe
same
ist
nie
for
ext
rem
ely
lwl
ake
lev
els
.
'Ib
att
aip
tto
est
abl
ish
aba
se
cond
itio
n fo
r ou
r in
tere
st g
roup
, a
desc
ript
ion
of t
he b
enef
icia
l an
d ad
vers
e
imp
act
s o
f a
ver
age
, e
xtr
eme
ly
hig
h a
nd
ext
rem
ely
low
lak
e l
eve
ls
was
pre
par
ed.
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Incadxntingthisstep, theinpactsofaverage, highandlowlakelevels
were identified by what we termed innzt mm. the ategoris represent
lakeservicesardincaneaspectsthatmnbeaffectedbywaterleve changes.
The categories are water sugply, waste disposal, waterborne transportation,
energy prodwtim, location, shoreline ammitis, net incane, infrasth
aniregimal inccma. Foreachinpactcategory, thedirectimofinpactwas
noted (name, positive, or negative) ard oaunents provided to explain the
raticnale for the 'lhese determinatims were based m selected
reading, telqzhoneconversatiaswithnmbersoftheinterestclass, ourown
expert opinion and previous lawledge of the activity.
Based m the informticn derived above and frun the information gathered
atthegrulpdepthintervievs (wtlinedintheprevioussectim),wecenbegin
todscribeﬂaebaseasesimatimtrntedstsforun‘interestclassrd
describecertaingeneral inpactsof lake level fluctuatims. 'Iheseare:
a) For some cannercialbusinesses, sud: as wnpgmurds, concession
stands, watersportrentalmsinessesaxﬂanmberofresorts, net
incme is linked to shoreline amenities, specifically a beach, the
lossofwhidmcanhaveanegativeeffectonthisinterest. Sincea
beachcanbelos'twithhighwater, andsincemanyofthebuildings of
tresemsirzessesarelﬂcelytobelocatedmtlxebeadl, themajor
concern of this interwt is the negative effect of high water and
storm activity.
b) Forirrterestssnhasmarinaoperators, charterboatcoupanies, tour
boats, saneresortsandmtelsandothermsinessesrelatedto
boating, the concern is low lake levels because of increased dredging
costs and permit approvals, navigational (ingress / egm) and haul
out problems, lack of access to fishing, or scenic areas, shortening
oftheboatingseasm (resulting inadecreaseoftourist incane),
increased damage to propellers and hulls, exposed piers decaying,
decrease in water quality (more silt, weeds), loss of incane fran
unusable boat slips, loss of businas to deeper draft marinas and
possible business closing if water level is extremely low.
c) All industrial interest groups arepositively inpacted in varying
degres, by reduced waterborne transportation costs rsuIting from
higher than average lake levels. This indirect cost savings
associated with waterborne transportation is the most significant cost
factor. other examples of positive inpacts of high water are reduced
dredging costs, less frequency of navigational accidents (eg.
granﬂings) and minor reductions in pulping costs.
d)'1hemstsevereinpacts(vmetherperoeivedoracmal) onall
commercial and industrial interests (except those that are "beach
oriented") have happened, or would happen during periods of extmely
low water levels (more than 2—3 feet below average). This was
reflected in all of the gruip depth interviews held by our working
group (see Walsh and Wiedman, 1988). However;
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V. 3% OF HEASJRES
v.1: mm
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fltxztuaticns, wetter actual or potential, tried or untried, in isolation or
in cmbinaticn, and including the decision to do nothing.
Heastnesmybedefinedbytwoelanents. 'Ihefirstelenentisthe
specific investment, spariingand/orregulatory action ofthegmrernment
intaﬁedtoaffectthelardardmterresmrcesard/ormmnuseofﬂielam
ardwater. 'mesecu'delanentisthemamerinmidithesocic-ecormiccost
v.2: mmwm
Purctimal Grcup 3 has prqaosed five major types, or classes of measures,
midigovermentsczntaketoaddrwstheissueof fluctuatimmterlevels.
The first of these is, "Public Investment In Control and Diversion Works."
This would involve the mtruction of new control works and diversions,
utilizing the maxim capacity of existing control and diversion works, or
utilizing existingstructural works that are capable of dianging levels and
diversims, but are not specifime designed to manage lake levels.
Emeseccndmeasureis, "RJblic InvestmenttoDirectIandardWaterUseTo
Adapt to Fluctmating Water Levels." 'Ihis would include ﬂue construction of
cummity shore protection works for severely threatened areas, channel and
harbour dredging, extension of water supply intakes, or managing consumative
use.
Measure nunber three is the, "Direct mblic Regulatim of Iarid and Water
Use." Potential measures in this category would include restricting future
use of property in hazardous shoreline areas, inplementing erosion or flooding
set-back zoning requirements, building code requirements to ensure floodprocf
construction and developnent of water supply / drought emergency prograns.
'Ihe fourth measure is the development of, "Public Prograns to Indirectly
Influence Land and Water Use, or The Effects of ﬂuctuating Water Levels."
Methods here could include subsidized cost for protection works for existing
structures, eliminating disaster aid for newly corstmcted buildings within
hazard areas, providing tax credits for individual existing shore protection
works, eliminating tax provisions Whid‘l may subsidize new construction in
hazard areas, or mandatory hazard insurance purdnase as a condition for
financing a hate or cottage.
Measure five is to develop better, "Emergency Response Capacity." 'Ihis
mldbedaeﬂimighthedevelqmentofbetterstomforecastinganistom
warning techniques and the development of detailed evacuation and flood
fighting plars.
Of course, it is possible for govenments to initiate several types of
measures similtaneously or sequentially. This "Oatbimtim of Meastm"
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cperatiaisthanhighwaterlevels. Manyexpressedtheopinimﬂiatitismdi
easiertonndify queraticnstodealwith high levels,thanitistomodify for
lowlevels. kepingthisinmird,manyofourinterests,khenpresentedwith
ﬂielistofpossibleneamaypsI-V),verequitecormnedaba1tthe
agerent lack of measures designed to mitigate the types of low water problems
treymightermmter. mrthermre,saneofﬂ1einterestslocatedm
mectingdiarmels(especiallythest.lawrenceRiver) felt ﬂatmstofthe
masuesneredesigmdforlaksarddidmtreallyrelatetoﬂmmalshard
Wiedman, 1988). Asaresult of this,whenpolledabouttheir preference of
neastnes,threemainactiaswerediscussed.
First, itwasveryevidartthrurgtnltwrfivegrulpdepminterviavs
that better regulation, or further (ccnplete?) regulation of lake levels was
'Ihisstans
partlyfrunuiefactmentiaedabove,tlelackofanyotrerneasmestod al
with low levels. Interests,tlmsseeregulatimasawaytoprevent low water
frunoocirring. Relatedtothis,manyinterestsexpressedtheopinionthat
itvmldbenudieasier forﬂmantodesigntheiroperationsammdawater
level that didmtfluctuateaswidelyasit airrently does. Inaddition,a
umber of interests expressed the opinion that their ideal situation would be
toseewaterlevelsregulatedinsmhawayastokeepﬂianinarangeuiatis
approximatelylfootabovethemrrentlongtennaverage.
A seccmd itan relates to water level regulation and it isthe issue of
predictability. Many cmmercial interests depend on accurate water level
predictions for their businsses to succeed. Paper catpany representatives,
steel producers, autanotive manufacturers, port operators and marina owners
all depend heavily on water level predictions for their products, their
expansion, their docking and loading / unloading operations and their water
intakes for production (Walsh and Wiedman, 1988). huny ofthese interests are
dissatisfied with the current predictive capabilities that exist as far as
waterlevelduangesareconcerned. Sateinterestsmotedtherecentdropin
water levels as an obvious exanple, where if they could have Imam levels
wallddropsomidx, ﬂieywildhavetakenstepstodealwith it. Interests
feel that by regulating water levels, the degree of predictability can be
improved because by regulating, you can reduce the variation that can occur in
water level fluctuations.
'methirditanraisedbyccunercialandindustrial interestswastheir
frustration with the dissemimtim of contradictory technical information
rega
rdin
g la
ke l
evel
s.
Many
inte
rest
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dire
ctly
or i
ndir
ectl
y of
this
frustration with inaccurate data and admitted that it has led than to be
extr
emel
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spic
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heir
gov
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ent
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s (W
alsh
and
Wied
man,
1988
) .
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s b
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 dealirqwithanyﬂucmatia'sthatdoocair. Asaresultofthis,their
perceptimsofwratfheinpactsofscneofﬂiecuiermeasneswwldbeis
limited. lbstofthecthermeasrmesdomtaffectthecmnercialard
industrial interestclass, soitisdifficult forthemtoaqiressanyopinion
mthen. Scneoftheinterestssuygestedthatctherneasuresmldbe'bx",
once regulatim of levels was caipleted. Most agreed that better information
ardeducatimwerenecessary.
Ibsmnarizethissectim, duetoﬂmefeelingsofcurinterestclasses,
the infatuation provided in the next section (Inpacts of Reprsentative
Measurw) may, mforttmately be inomplete. Many of these euanple measures do
nctaddressthe lowwater level situation, which isofgreatestocnoerntocur
interstelasses. milescnemaycorsiderthisasawealoﬁsofthisreport,
we prefer to think of it as a significant piece of informatim that should be
dealt with in greater detail, possibly in Phase II of the Reference.
V.4.2: Inpacts of Wave (Dimple) Measures at 'me Interst Classes
(with Measure)
As previously discussed in Section v.3, the assessxent of inpacts of a
fullrangeofpotentialneasuresisbeymdﬂiescopeofmrstuiy.
Accordingly, three representative, or exanple measura for eadu of the five
major typa was prepared by the Measures Sub-Group (Karstai et al., 1988).
ineseemnpleneasaresareusedheretoassessuieinpactsofﬂ'efivetyps
of measures m camercial and industrial interests. Where possible, we have
incorporated the perceptions of interest class reprmentatives about the
exanplemeasures, asvellasanyreasonstheyhad, that couldexplainwhy
other exanph measures would not be appropriate. We have alsoincluded, where
possible, our opinions of the inpacts the measure may cause and our opinion of
the interest classes reaction to the measure. Please note that the discussion
below is strictly qualitative. It is difficult at this time to put any
detailed quantitative information on these inpacts, as major econanic studies
would have to be calpleted before exact information on inpacts will be known.
'Ihus, the information below, which is based mainly on perceptions, shculd be
usedwithwutionif itisinterrledtobeusedintheprocessofselecting
(screening?) measuresforfurtherdetailedstudyinmasenofthis
Reference.
V.4.2.1: 'lype I: Plblic Investment in Cultural ard Diversicn Works
'meactiorsormeasuresthatgwenmentsmntakehere, areactionsthat
can
actu
ally
chan
ge,
or m
odif
y th
e wa
ter
leve
l fl
uctu
atio
ns t
hat
take
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the
Gre
atL
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Inm
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of lake Hie (SON); 2) Modificatim of the Chicago Diversicn; and 3) Placanent
of Sills at lakes cutlets.
Mlmguﬂatimoflakenrieﬁm)
'misneasmevmldseetreomstmctimofaoantmlsmmneacrossthe
headoftheNiagaraRiverthatwculdallwtheartflwsoflakelk‘ietobe
increasedorreduoedbyuptoso,000cfs. 'Iheobjectivebdﬁndthismldbe
torednethenrgeofmterlevelﬂmtimsmlakeEriemlemaintainirg
itslcngtermaveragelevel.
As mined previously, oannercial and industrial interests view this
typeofneaaxreasbeingthemstfavmrable forthen. Maintaininglevels
around the average mild allow than to better plan facilities and reducing the
extranes muld eliminate, or reduce previous palate that have been
experienced. Specifimlly, there wwld be a reduction in the costs involved
infloodanieresiondanages, aswellasreduoedoostsforshoredanege
protection. Waterborne trarsportation costs could be stabilized (although the
baiefitsﬁmextraxehighsvmldbelost)ardﬂ1emedfordredgingd1xhr
extr'ene low water would be reduced. Water level regulation mild allow better
predictiors of water levels to take place, allowing the interest classes more
tinetoadjusttoanydmanges. mrinasvwldbenefitbyareductiminoosts
associated with extraner low lake levels.
While many of the interests expressed favour for further regulation,
experience frun lakeOntario and lake Superior (the two regulated laks) shows
that ithasmthelpedthatmidiinhelping interestsmthoselakesadaptto
changing water levels. As regulation doa not stop storm activity, or wave
action, major storus have still created damage (lake atario 1973-1974; lake
Superior 1985) and interests have had to deal with that. Erosion of the
shoreline also contimies, posing problem for same interests, while the
depo
siti
on o
f se
dime
nt p
oses
prob
lens
for
othe
rs.
For
exam
ple,
mari
na o
wner
s
m lake (htario during 1987 and 1988 had extreme low water prdalens as a
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lt o
f th
eir
fail
ure
to d
redg
e ma
teri
al f
rcm
thei
r ba
sins
on a
regu
lar
basi
s.
Very
simp
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whil
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agre
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at r
egul
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wate
r le
vels
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to r
educ
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ne o
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e pr
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xs o
f fl
uctu
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ns f
or o
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inte
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ill
mly
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sure
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,
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ther
than
wate
r le
vel
regu
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on m
ay b
e mo
re e
ffec
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, es
peci
ally
to
reduce the problem of extremely low water levels.
lbdificatim of '32 Chicago Diversicn
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s
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measure. Sane intense; (mffalo GDI) felt that by serdin; more water dam
the Mississippi, industries in the basin mild suffer (sane potentially
closing) anithatadargermsprecedentvmldbeset (i.e. howdoywstopthe
water diversion m the lakes drop too low?) .
If thediversionartof Gliagowasmaintainedat 25,000 cfs, lake
levelsvnulddropbyafairly significant annmt,perhapso.5 ofafooton
IakesMidiiganardmirmandslightlyoverafootmIakeErie. Asaresult,
ﬁeinpactsmcamercialardirﬂustrialinterestsmldircludeﬁmeased
dredgirgcostsofdoddrgareasarﬂmrirebasirs,ircreasedmterpmpirg
costs,adecreaseinwater qualityinshallowwater areas. Pbsitive inpacts
wildbethepretectimofbeadiesandoﬂmerstnicunesfrunhighwater
erosionaniflooding damages. Areport preparedbymvidetal. (1988)has
fqnﬁﬂntaddedcoststoshippirgardhydrmrirmerestsdmtodiversims
of water mldbesignifiw‘lttothoseirﬁustria, hrtmimrtotheoverall
reg
ima
l ec
cnau
y.
It i
sli
kel
y th
att
hes
ame
con
clu
sim
smn
ber
ead
med
for
Wofsillsatlakemtlets
Plac
ing
sill
s at
a la
ke's
outl
et w
ould
reta
rd i
ts o
utfl
ow c
apac
ity.
The
purp
ose
is t
o re
duce
or p
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nt e
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sive
lowe
ring
of t
he l
evel
s du
ring
dran
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cndi
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s.
mis
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eda
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rai
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lak
e's
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red
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taz
por
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eve
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e
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very
low.
Sill
s pl
aced
unde
r em
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ncy
cond
itio
ns w
ould
be r
emov
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when lake levels improve.
Alt
imu
ght
hey
did
mtc
mue
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thi
sty
peo
fme
asu
re,
cam
ere
ial
and
indu
stri
al i
nter
ests
woul
d li
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t, b
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se i
t re
duce
s lo
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ter
preb
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By r
aisi
ng,
or
wate
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vels
, c
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inte
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cost
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hipp
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cost
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and
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due
to d
eepe
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ter.
Wate
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e
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sud
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ter
boa
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and
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dbe
nef
it,
ass
afe
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ﬁeg
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fru
nth
eir
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bwr
sca
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Neg
ati
ve
inp
act
s w
oul
d b
e n
avi
gat
ion
al
pro
bla
ns
for
sma
lle
r b
oat
s
in
the
are
as
of
sil
l c
ons
tnx
cti
on,
tar
por
ary
red
uct
ion
s i
n t
he
lev
el
of
lak
es
dow
nst
rea
m f
run
ﬂue
sil
ls,
and
pot
ent
ial
wat
er
qua
lit
y p
rob
lem
s.
V.4
.2.
2:
'ly
pen
:
Rb
li
cW
rt
'l
bD
ir
ec
tI
ar
da
rd
mt
er
Us
e'
Ib
Ad
ap
t'
lb
FlucmatingWaterIevels
Me
am
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si
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eg
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ec
og
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ze
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se
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Iak
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oas
tal
zon
e,
an
dw
wl
ds
ee
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t
(fi
ndi
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ﬂa
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er
le
ve
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ng
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ﬂn
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et
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ee
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d
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e
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: 1
) b
rea
kwa
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cms
tru
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on;
2)
na
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ti
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es
sd
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me
l
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 dredging / deepening; and 3) fee simple property rights purchase with possible
ra
al
e,
wi
th
re
st
ri
ct
ia
xs
m
de
ve
lq
ne
nt
.
WW
Brea
kwat
ers
are
shor
elin
e pm
bec
tim
devi
ces
that
are
plac
ed i
n th
e wa
ter
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cr
de
rt
oi
nt
er
cq
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ﬂi
ee
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'me
yar
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mﬂy
tl'
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Bre
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s w
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a s
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s m
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Ver
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inp
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s m
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marina (for ecanple) had lost business (Detroit GDI) . A dredging program
wculd reduce this problem
miledretijirgisaninportantlwwatermeasneformostofthe
irr
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at
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con
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lﬂ
ce
ly
th
at
ﬂr
is
ne
am
wm
ld
tn
ve
am
in
im
al
ef
fe
ct
on
cur
ren
t c
omm
erc
ial
and
ind
ust
ria
l b
usi
nes
ses
.
(he
inp
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s m
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pro
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tre
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on
the
env
iro
zme
nt
(ae
sth
eti
c,
pol
lut
ion
,
deg
rad
ati
on,
etc
.)
(en
vir
onm
ent
ori
ent
ed
ben
efi
t).
It
al
so
al
lo
ws
fo
r m
or
e
pu
bl
ic
ac
ce
ss
to
th
e
wa
te
rf
ro
nt
,
wh
ic
h
ma
y
in
fl
ue
nc
e
an
inc
rea
se
in
mo
re
"wa
ter
fro
nt
rel
ate
d"
bus
ine
sse
s.
V.
4.
2.
3:
Ty
pe
13
:
Di
re
ct
Pu
bl
ic
Re
gu
la
ti
m
of
Ia
nd
am
Wa
te
r
Us
e
'Ih
e a
ct
io
ns
or
me
as
ur
s
pr
op
os
ed
in
th
is
ca
te
go
ry
ar
e
de
si
gn
ed
to
pr
ev
en
t
fu
tu
re
ad
ve
rs
e
mn
se
qu
er
ne
s
of
fl
uc
tu
at
in
g
wa
te
r
le
ve
ls
on
bo
th
th
e
my
si
ca
l
ar
dh
rm
an
re
sw
me
of
ﬂi
eG
re
at
Ia
ke
sb
as
in
ar
dv
ml
ds
ee
re
gu
la
ti
m’
sp
rt
in
pl
ao
et
ha
tv
ml
dg
ov
er
nl
ww
na
nu
se
sﬂ
ie
wa
te
ri
nt
he
la
ke
sa
nd
th
el
ar
ﬂ
wr
mm
ii
xg
th
el
ak
es
.
me
ex
an
pl
em
ea
su
re
sd
is
cu
ss
ed
he
re
ar
e:
1)
ma
nd
at
or
y
st
ru
ct
ur
al
se
tb
ac
k
zo
ni
ng
;
2)
re
gu
la
te
sh
or
e
pr
ot
ec
ti
on
wo
rk
;
an
d
3)
re
gu
la
ti
on
of
co
ns
um
pt
iv
e
us
e
(m
an
ag
em
en
t)
.
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yummyme
'Iheerwosion setbackzoningmeasureprimarily inpactsnewdevelopnent. It
am'esﬂatmiynaddevelqnmtalagﬂmeslnmliretakesplacelamardof
anerosim omtrol line, for example, the1:100yearerosim line. It would
als
opr
wid
efo
rsl
nre
cum
ers
vﬁn
are
air
ren
tly
lak
mrd
oft
his
lin
et
o
relo
cate
land
ward
oft
hel
ine
.
Gri
stm
cti
m m
ayb
eal
low
edl
aka
lar
dof
the
lire,solcrgasthebui1dings,oroﬂmeruses,areportable,talporaryandcan
bemredpriortodamage.
mil
eve
ryl
itt
le
inf
orm
ati
mon
thi
sme
asu
rew
asa
oqu
ire
dfr
mth
e
tit
ere
sts
,ﬂe
rea
rea
nnm
ero
fne
gat
ive
inp
act
sof
thi
sne
asu
reu
1
ata
re
poss
ible
. S
tru
ctu
res
tha
tar
emr
ren
tly
int
heh
aza
rda
rea
may
hav
eto
be
rel
oca
ted
ato
ost
tot
hei
nte
res
t.
“ra
res
tnw
tur
esc
anm
tbe
mve
d,
or
m,b
yﬂ1
emu
neo
fth
ehz
sin
ess
,ﬂi
eyn
eed
tob
emt
hew
ate
r(e
g.
grai
n
elev
ator
, m
rin
a),
the
nth
est
n1c
bne
swi
llh
ave
tob
eup
gra
ded
, o
rren
ovat
ed,
sot
hat
the
yar
edu
rab
le,
als
oat
oos
tto
the
int
ere
st.
'Ihi
smea
sure
woul
d
also
affe
ct f
utur
e ex
pam
ion
of f
acil
itie
s,
or d
evel
opne
nt o
f ne
w fa
cili
ties
.
mis
may
nes
ilt
ina
los
sto
the
irr
ter
est
ifn
ewf
aci
lit
ies
are
neede
dan
dca
n
mtb
eoo
nst
mct
ed.
'me
res
ale
val
ueo
fth
eoa
xpa
nym
ild
/oo
uld
dec
rea
sei
f
the
lan
dis
zon
edh
aza
rdw
s,
ori
f s
et—b
acks
arer
equi
red.
Simi
larl
y, t
he
futu
re u
se o
f av
aila
ble
prop
erty
coul
d be
affe
cted
, p
ossi
bly
affe
ctin
g th
e ta
x
base
of t
he o
amun
ity.
Apo
sit
ive
aspe
ct o
f th
is m
easu
re i
s th
at w
ith
setb
ack
zmi
ng,
int
ere
sts
mﬂd
lom
whe
reﬂ
1ee
xtr
are
lyh
aza
rdw
sar
ea$
oft
he
shoreline are, ardowld avoid expanding, or developingintheseareas.
RegulatimonmePnotectimestmctim
llhi
s ac
tion
reco
gniz
es t
hat
huma
n ac
tivi
ties
can
exac
erba
te t
he s
hore
line
haza
rd a
nd p
ropo
ses
mea
wrs
to r
egul
ate
priv
atel
y, o
r pu
blic
ly c
onst
ruct
ed
shor
e pr
otec
tion
and
navi
gati
on s
truc
ture
s (
brea
kual
ls,
groy
nes,
dock
s, p
iers
,
whar
fs,
jett
ies,
etc.
).
Regu
lati
ons
woul
d in
clud
e th
e cb
tain
ing
of p
rope
r
oms
tru
cti
on p
ermi
ts,
whic
h in
addi
tion
woul
d no
t be
issu
ed u
nles
s th
e
inte
rest
ed p
arty
obta
ins
prof
essi
onal
ted
mic
al
advi
ce.
Regu
lati
ons
coul
d
als
oli
mit
the
typ
eof
pro
tec
tim
tha
tgo
esi
n,
and
oou
ldd
iar
gea
fin
e,
or
force rewval of non-permitted construction.
Alt
l'n
xzh
thi
s m
eas
ure
doe
s n
ot
add
res
s l
ow
wat
er
lev
els
, c
omm
erc
ial
and
indu
stri
al i
nter
ests
woul
d be
nefi
t fr
om i
t du
ring
the
high
er w
ater
peri
ods.
Die
tot
lue
lar
gec
api
tal
eme
xis
efo
rna
nyi
iﬂu
str
ies
amw
sin
ess
es,
they
mld
bem
reﬂ
ian
wil
lin
gto
hav
epr
ope
raI
ﬂsa
Hﬂs
hor
epr
ote
cti
mpr
ti
n
plac
e.
Havi
ng p
rope
r pr
otec
tion
woul
d th
en p
rote
ct t
hen
furt
her
from
stor
m
and
ﬂoo
d d
ama
ge.
Neg
ati
ve
inp
act
s (
fro
m t
he
cam
erc
ial
and
ind
ust
ria
l p
oin
t
of
Vie
w)
may
be
tha
t t
he
int
ere
sts
may
hav
e t
o r
emo
ve,
at
cos
t,
fau
lty
sho
re
pro
tec
tio
n,
or
els
e o
axp
ens
ate
dow
nst
rea
m i
nte
res
ts
for
the
dam
age
tha
t t
hei
r
sho
re
pro
tec
tio
n i
s c
aus
ing
.
Bus
ine
sse
s l
oca
ted
in
par
tic
ula
rly
sen
sit
ive
are
as
may
not
be
abl
e t
o b
uil
d a
ny
sho
re
pro
tec
tio
n a
t a
ll,
thu
s l
eav
ing
the
m
exposed to wave and flood attack.
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mgulatimofcnsnptiveUseohnagaart)
This measure would see the development of regulations that would guide
theme of waterby tours, citis, etc., and in addition to mmptive use
regulatiams, would see the regulatim of in-water stnncumes through a permit
program, and would see regulations put in place that would asure that water
intakes and outfalls are properly designed to withstarﬂ extremely high, or low
levels. It would also closely monitor and prt limitaticns on the amount of
cusunptive use by mamfacturers in the productim of goods whidm incorporate
Greatlakswaterarri‘merdayrawvewaterfrunﬂiebasin.
Hanagingcmsxmptiveuseisatypeofneasirethathasrelevanceto
industrial interstsarﬂstmldbediswssed. AreviewoftheDiversionsand
Oasunptive Use Study (IJC, 1985) was conducted. Informatim ccntained in the
suﬁystmuntueammtofwtercasmedhyiMustriesisrotsignificant
carparedtothesxmlyofwaterprovidedbytheGreat Lakes. Moreover, the
cost of water as a total cost of productim is also not significant. Thus,
during low water periods, a slight irxzrease in water pumping costs mld not
have a significant inpact on the net inccme of thae interests. However, if
during low water periods, the actual anount of water corsumed is "managed"
(regulated, raticned) , this type of measure could have a significant inpact on
thenetincmeduetopotentialredmedproductim.
V.4.2.4: 'Iype IV: Rblic Program To Irdirectly Influence Lani And water
Use, Or'lheEffects ofF'lwtuatixqihterIevels
This type of action catprises a mmber of programs and policies that
couldbe putinplacetopointouttoshorelineintereststhattheriskthat
is Mierent in their individual decisions about land or water use. 'Ihese
progransaredaigned, mttoprolﬁbitacertainlandorvnteruse, asdo'Iype
III, butinsteadtopointaxttoallGreatLakesinterosts, that iftheywish
to do "smetl'iing", then there may he a policy, or program in place that can
either help then do that "something", or can deter them frun doing that
"sanetrﬁm." 'Ihe exanple treasures discussed here include: 1) interest rate
subsidy loans; 2) public informatim and education prograns; and 3) tax
abatements to cover increased operating costs.
InterestRateStbsidonars
This type of measure represents an experditure policy, wherday assistzmoe
is provided to shoreline interests thraagh low interest loars for protective
works to help defray some of the costs. The loan applies to protective works
and repairs for individual existing stnxztures, including seawalls, dikes,
groins, gabions, etc. The loaxs would be approved following techniml
approval and are repaid thrngh mmicipal taxes.
'nme interest rate subsidy loan program as envisioned for this analysis
wwl
dal
lwa
max
imn
nlo
ano
f 7
5% o
fth
eto
tal
cos
t,
or $
40,0
00.
Ift
her
eis
no l
imit
to t
he a
noun
t of
loan
for
prot
ecti
on w
orks
, i
t is
a fe
asib
le m
easu
re
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forcannercialandirmmial interats,\homildixnzrgreaterprotectim
costs. 'Ihismeasureprcvides subsidized floodanderosion protection, which
aoostsavirgs (actuallyallavscoststobespreadoveragreater
periodoftine)toallccnnercialarﬁi1dastrialinterests. Went!»
measnedoesmtaddresslcwlakelevels,mid1areofpartianarcotnexnto
marinasarrlmanyofan'otherintemtgzups.
micnlfonatimarﬂmmtimm
Public informatim and education program deal with programs specifically
directedatthegeneralpublic; theyareaimedat inprovingthepiblic's
mﬁerstarﬂirgoftheereatlakesissuesanicptiasforactim,tobetter
enablethantoocpe. 'nmeprogransmnvarywidelyintheircaitentard
meansofinplanentatim,butallhavethecanmgoalofinpraved
mﬂerstaniimofthecreatlaks,therisksa1ﬁoptias.
As stated previously, two ofthe major concerns of the cannercial and
irdustrial interests was the lack of reliability of tedmical information on
water levels and the low degree of accuracy (predictability) of water level
forecasts. Ameasureofthis sort, whidiwouldmakewater level dataand
information readily accessible to ﬂue interests would be favoured and might
instill than with a better understanding of the natural hydmlogic system of
the lakes and allow a better understanding of the difficulty in predicting
exactly what the flmhzations are going to be. Having up-to-the—mimite water
level information available for the interests waild also help than in dealing
with the problens of flwbaatiors and the issue of predictability. ‘Ihis might
be specially inportant in the event of storm set-up, or set-down predictions.
Generally, programs of this sort may not eliminate all negative aspects of
fluctuating water levels, but by being better informed, interests will better
be able to deal with these fluctuations.
A measure related to public information, but not an exanple measure, is
real estate disclosure which is designed to inform perspective buyers of
shoreline property of the associated risks. 'mis measure is limited to future
location decisions. It does not mitigate the negative effects of high and low
lake levels for the present dioreline property m. However, if corrective
measuresarenottaken, thismeasureomlddepress landvaluesinhighrisk
areas and thus, indirectly impact on commercial and industrial interests.
laxAbatanettomrerIrmeasedOpa-atimozsts
'misneasueusestaxabatexentstohelpccvertheixnreasedoperatin;
costs inairred by shoreline property users due to fluctuatirg water levels.
S131 operating costs could include modification of docking facilities,
dredging, modifying water intakes and outfalls, and modifyi.ng punpirg
equipnenttoaoccumodate loworhighwater. 'meabatementscanbeintheform
of credits to offset future taxes, or rebates on taxes already paid, and would
be payable through sane government atablished and managed program.
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Im
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eo
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sur
ewo
uld
gr
ea
tl
ybe
ne
fi
tt
he
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dus
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et
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ar
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te
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an
df
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bo
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s,
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ﬂm
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emos
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ke
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us
tm
en
ts
,
suc
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tho
sea
bcv
e,
to
dun
gi
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wat
er
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els
.
Byp
er
ti
ci
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ti
rg
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gr
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th
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so
rt
,
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se
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si
ne
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ld
re
ch
ne
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hﬂ
mt
ia
sb
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significantmmt.
V.4.2.5: 'lype V:W Raqn'se Capacity
Ve
ry
sin
ply
,
ane
rge
ncy
res
por
se
act
ior
s w
oul
d b
e
put
in
pl
ac
e d
uri
ng
ti
mo
fe
xt
re
ne
hi
gh
wa
te
r,
or
ex
tr
en
el
ww
at
er
,
so
th
at
ei
th
er
th
e
of
th
es
ee
xt
ra
ne
sc
an
be
re
du
ce
d,
or
th
ea
ct
ua
lw
at
er
le
ve
ls
ca
n
be
alt
ere
d t
o m
or
e
"no
rma
l"
con
iit
icn
s.
'm
e t
hre
e e
xam
ple
mea
sur
es
are
:
1)
ane
rge
ncy
sar
dba
g a
nd
dyk
irg
ass
ist
anc
e;
2)
sto
rm
for
eca
sti
ng:
and
3)
storage of water m Lake Superior.
WW
,m
ki
ng
ar
ﬂo
th
er
As
si
st
ar
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sn
ea
su
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wm
ld
se
ea
ne
rg
en
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sa
xﬂ
ba
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ki
ng
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st
an
ce
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fe
ct
ed
ri
pa
ri
an
s
du
ri
ng
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gh
wa
te
r
pe
ri
od
s,
ar
d
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w
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r
si
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at
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,
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e
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v'
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of
eme
rge
ncy
wat
er
sup
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fru
not
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sou
rce
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t
is,
vi
a
tnicldng and / or pipeline.
Ba
se
d
m
a
re
vi
ar
of
th
e
U.
S.
Ar
my
Co
rp
s
of
En
gi
re
er
s
Op
er
at
io
n
Fo
r'
ai
gh
t
pr
og
ra
m
(e
ar
ly
19
70
's
)
an
d
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re
ce
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Ad
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e
Me
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Pr
og
ra
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em
er
ge
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ki
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at
e
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r
sh
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t
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t
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t
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a
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ef
fe
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e m
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d
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r
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e
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l
in
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en
t
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vo
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ed
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Ma
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er
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e
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r d
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en
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e
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gh
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r
pe
ri
od
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e
me
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e
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ef
fe
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e
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l
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Da
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te
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w
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g
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r
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r
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e
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te
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t
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t
fo
r p
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d
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re
ap
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op
ri
at
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r
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pe
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rr
en
tl
y
in
pl
ac
e
ar
e
lo
ng
an
ig
h
to
ac
ca
mt
fo
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os
t
lo
ww
at
er
pe
ri
od
s.
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ex
‘d
in
g
in
ta
ke
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pe
sv
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da
pp
ea
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ob
et
he
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st
co
st
ef
fe
ct
iv
e
me
th
od
ov
er
th
e
lo
ng
ru
n.
Stcchrecastirg
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me
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e
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e
th
e
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rm
at
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n
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at
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n
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s
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on
si
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r
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e
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g
co
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r
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ve
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fl
ow
,
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n
an
d
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r
re
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te
d
in
fo
rm
at
io
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e
ce
nt
re
s
wo
ul
d
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on
si
bl
e
fo
r
pr
ep
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in
g
we
at
he
r
ra
di
o
br
oa
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to
in
fo
rm
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at
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s
an
d
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or
e
re
si
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nt
s
on
wa
te
r
le
ve
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d
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m
in
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rm
at
io
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is
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e
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ld
be
sa
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at
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d
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al
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e
it
ma
y
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w
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e
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r
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t
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t
e
r
m
ﬂ
o
o
d
s
i
t
ua
t
i
a
i
s
,
t
h
e
r
e
b
y
a
v
o
i
d
i
n
g
p
o
t
e
n
t
i
a
l
e
c
o
n
a
n
i
c
lo
ss
.
l
o
w
w
a
t
e
r
f
o
r
e
c
a
s
t
s
(s
et
-d
ow
n)
w
o
u
l
d
a
l
s
o
b
e
i
n
p
o
r
t
a
n
t
f
o
r
s
h
i
p
p
i
n
g
a
n
d
t
r
a
r
s
p
o
r
t
a
t
i
o
n
m
i
r
a
n
d
d
i
a
r
t
e
r
b
o
a
t
m
e
r
a
t
o
r
s
w
w
l
d
k
r
m
w
h
e
n
s
t
o
r
n
s
w
e
r
e
w
i
l
l
n
e
e
d
t
i
n
e
t
o
p
r
e
p
a
r
e
f
o
r
a
s
t
o
r
m
(
t
y
i
n
g
d
o
w
n
b
o
a
t
s
,
s
a
r
d
b
a
g
g
i
n
g
,
s
h
u
t
t
i
n
g
u
n
c
e
r
t
a
i
n
a
r
e
a
s
o
f
a
p
l
a
n
t
e
t
c
.
)
a
n
i
m
l
a
s
t
h
e
y
h
a
v
e
i
t
,
t
h
e
f
o
r
e
c
a
s
t
s
w
i
l
l
n
o
t
d
o
a
n
y
g
o
o
d
.
'
m
u
s
,
r
e
l
i
a
b
l
e
,
a
o
a
n
a
t
e
m
e
t
l
w
d
s
o
f
f
o
r
e
c
a
s
t
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g
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e
t
o
b
e
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p
e
d
a
n
i
w
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o
f
a
c
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e
l
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m
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i
n
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t
h
e
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s
o
f
a
s
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o
m
n
e
e
d
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o
b
e
p
u
t
i
n
p
l
a
c
e
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H
a
n
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o
f
t
r
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e
p
m
g
r
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s
a
r
e
a
l
r
e
a
d
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i
n
p
l
a
c
e
(e
.g
.
m
a
r
i
n
e
f
o
r
e
c
a
s
t
s
,
s
t
o
m
w
a
m
i
r
g
s
,
m
v
e
f
o
r
e
c
z
s
t
s
)
,
h
r
t
t
h
e
y
n
e
e
d
t
o
b
e
f
u
r
t
h
e
r
r
e
f
i
n
e
d
t
o
m
i
t
a
l
l
G
r
e
a
t
I
a
k
s
i
n
t
e
r
w
t
g
r
u
i
p
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S
t
o
r
a
g
e
o
f
W
a
t
e
r
m
L
a
k
e
S
l
p
e
r
i
o
r
'
m
i
s
m
e
a
s
u
r
e
m
i
l
d
s
e
e
r
e
d
u
c
t
i
m
o
f
I
a
k
e
S
u
p
e
r
i
o
r
o
ut
f
l
o
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,
a
n
d
t
h
e
r
e
s
u
l
t
a
n
t
s
t
o
r
i
n
g
o
f
w
a
t
e
r
m
t
h
e
l
a
k
e
,
M
i
e
n
l
a
k
a
M
i
d
x
i
g
a
n
-
H
m
o
n
a
r
d
m
'
i
e
l
e
v
e
l
s
a
r
e
v
e
r
y
h
i
g
h
.
m
i
s
s
t
o
r
e
d
w
a
t
e
r
w
w
l
d
b
e
d
i
s
d
'
l
a
r
g
e
d
d
o
w
n
s
t
r
e
a
m
w
i
e
n
o
o
n
d
i
t
i
c
n
s
c
m
t
h
e
l
o
w
e
r
l
a
k
e
s
i
n
p
r
o
v
e
.
'I
he
'
c
t
s
a
i
c
a
m
e
r
c
i
a
l
a
r
d
i
r
ﬂ
u
s
t
r
i
a
l
i
n
t
e
r
e
s
t
w
m
l
d
v
a
r
y
a
c
c
o
r
d
i
n
g
t
o
la
ke
.
IT
ho
se
o
n
L
a
k
e
S
u
p
e
r
i
o
r
w
o
u
l
d
b
e
n
e
g
a
t
i
v
e
l
y
a
f
f
e
c
t
e
d
b
y
a
d
d
i
t
i
o
n
a
l
i
r
c
r
e
a
s
e
s
i
n
ﬂ
i
e
l
e
v
e
l
o
f
t
h
a
t
l
a
k
e
.
I
t
i
s
l
i
J
c
e
l
y
t
h
a
t
i
f
t
h
e
m
i
d
d
l
e
l
a
k
e
s
a
r
e
a
b
o
v
e
a
v
e
r
a
g
e
,
s
o
i
s
l
a
k
e
S
u
p
e
r
i
o
r
(e
.g
.
1
9
8
5
-
1
9
8
6
)
.
S
t
e
w
a
r
t
(1
98
8)
h
a
s
f
a
n
‘
r
i
t
h
a
t
s
a
t
e
i
n
d
u
s
t
r
i
a
l
i
n
t
e
m
t
s
m
t
h
a
t
i
a
k
e
v
m
l
d
b
e
s
e
r
i
o
u
s
l
y
i
m
p
a
c
t
e
d
b
y
a
n
y
i
n
c
r
e
a
s
e
i
n
l
e
v
e
l
a
b
o
v
e
t
h
a
t
w
h
i
c
h
o
c
c
u
r
r
e
d
i
n
1
9
8
5
a
n
d
1
9
8
6
.
H
o
w
e
v
e
r
,
s
a
n
e
o
f
t
h
e
s
e
c
o
s
t
s
m
a
y
b
e
o
f
f
s
e
t
b
y
s
l
i
g
h
t
l
y
r
e
d
u
c
e
d
s
h
i
p
p
i
n
g
c
o
s
t
s
,
a
s
s
h
i
p
s
c
a
n
b
e
o
v
e
r
l
o
a
d
e
d
b
e
c
a
u
s
e
o
f
t
h
e
h
i
g
h
e
r
w
a
t
e
r
le
ve
ls
.
C
o
m
m
e
r
c
i
a
l
r
e
s
o
r
t
o
m
e
r
s
w
o
u
l
d
s
e
e
a
c
c
e
l
e
r
a
t
e
d
,
s
h
o
r
t
t
e
r
m
e
r
o
s
i
o
n
o
f
t
h
e
i
r
b
e
a
c
h
a
n
d
s
t
n
i
c
t
n
n
e
s
w
o
u
l
d
b
e
s
l
i
g
h
t
l
y
m
o
r
e
s
u
s
c
e
p
t
i
b
l
e
t
o
d
a
m
a
g
e
d
u
r
i
n
g
s
t
o
r
n
s
.
m
i
l
e
m
a
r
i
n
a
o
w
n
e
r
s
m
a
y
f
i
n
d
i
t
e
a
s
i
e
r
f
o
r
t
h
e
i
r
m
s
t
o
m
e
r
s
t
o
a
c
c
e
s
s
t
h
e
i
r
b
a
s
i
n
s
,
d
o
c
k
s
a
r
d
s
t
r
u
c
t
u
r
e
s
a
r
e
m
o
r
e
s
u
s
c
e
p
t
i
b
l
e
t
o
e
r
o
s
i
o
n
a
n
d
f
l
o
o
d
d
a
m
a
g
e
.
I
n
a
d
d
i
t
i
o
n
,
t
h
e
r
e
d
u
c
e
d
h
y
d
m
p
a
d
e
r
g
e
n
e
r
a
t
i
o
n
a
t
S
a
u
l
t
S
t
e
.
M
a
r
i
e
,
d
u
e
t
o
d
e
c
r
e
a
s
e
d
o
u
t
f
l
o
w
s
,
m
a
y
h
a
v
e
a
n
i
n
d
i
r
e
c
t
e
f
f
e
c
t
o
n
i
n
d
u
s
t
r
i
e
s
a
n
d
o
t
h
e
r
i
n
t
e
r
e
s
t
s
w
h
o
u
s
e
t
h
a
t
p
o
w
e
r
(e
g.
i
n
c
r
e
a
s
e
d
r
a
t
a
)
.
m
t
h
e
l
o
w
e
r
l
a
k
e
s
,
t
h
e
s
i
t
u
a
t
i
o
n
w
o
u
l
d
e
s
s
e
n
t
i
a
l
l
y
b
e
r
e
v
e
r
s
e
d
.
E
r
o
s
i
o
n
a
n
d
f
l
o
o
d
i
n
g
d
a
m
a
g
e
t
o
a
l
l
i
n
t
e
r
e
s
t
s
w
o
u
l
d
b
e
s
l
i
g
h
t
l
y
r
e
d
u
c
e
d
,
b
u
t
i
n
d
u
s
t
r
i
a
l
i
n
t
e
r
e
s
t
s
m
a
y
s
e
e
s
l
i
g
h
t
i
n
c
r
e
a
s
e
s
i
n
s
h
i
p
p
i
n
g
c
o
s
t
s
_(
i.
e.
,
a
r
e
d
u
c
t
i
o
n
i
n
t
h
e
a
m
o
u
n
t
o
f
o
v
e
r
l
o
a
d
i
n
g
t
h
a
t
c
a
n
t
a
k
e
p
l
a
c
e
)
a
n
d
b
o
a
t
o
p
e
r
a
t
o
r
s
m
a
y
s
e
e
s
h
a
l
l
o
w
e
r
d
e
p
t
h
s
i
n
s
a
n
e
ar
ea
s.
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V1.1:W
'me previous sectim identified the impacts of rqaresentative measures
dealing with fluctuating lake levelsmccnmeroial and irxiustrial interests.
Itisﬂiepnposeofﬂiissectimofmeworkingpapertorecamﬂanethod
for inpacts thathavebea'nidentified.
v1.2:acmnmmvmwmm
Wa literature review and telephone conversatias with researchers,
itwasdetemimdﬂiatﬂienmberofexistingassessnentmemodologiesare
limited. lbreover, time methods mlculate only econanic inpacts.
Environmental and social inpacts relative to camercial and industrial
interests are not considered, atcept for arployment inpacts, which have both
economic as well as social consequences.
Risinesses along the shoreline incur certain location costs, for exanple,
property damaga, construztim of protection structures, dredging arrl so
forth. Measures that affect location costs (or revenues) inpact the net
income of these businsses. To illustrate, a measure such as shoreline
protection, or water level regulation, to protect camercial and industrial
shoreline properties, using public fLmds, would reduce or eliminate ﬂood
relatedcostsformsinessesintheprotectedarea. Itshouldbenotedthat
ﬂyemstsoftheprotectimstnmresmbeenshiftedtooﬂierinterest
. However, regardlessofwhopays, thefactisthatthenetinoaresof
gmups
'mmroial/iMustrialinterestsMVebeenmpacted. 'Ibassesstheeconanic
inpacts of a measure requires a methodology that calwlates net incane
changes.
'Ihere are two types of inpact assessment methodologies that have been
used to calmlate the econanic inpacts of measures to mitigate the negative
cas
equ
em
of f
luct
uati
ng w
ater
leve
ls.
Both
can
be s
truc
ture
d to
comp
ute
netimcmediange. nieyarereviewedhereinordertodiswsstheirstrexguis
and
W
in p
ast
stud
ies
and
thei
r ap
prop
riat
enes
s fo
r as
sess
ing
the
inpa
cts
of m
easu
res
that
deal
with
fluc
tuat
ing
lake
leve
ls o
n co
mmer
cial
and
irxiustrial intemts.
'me
fir
stm
eth
odi
sus
edc
amm
lyi
nfl
ood
and
ero
sio
nco
ntr
ol
stud
ies
arr
iis
cam
ﬂyr
efe
rre
dto
asa
sta
ge—
dam
age
ana
lys
is.
'Ih
een
dpr
odu
cto
f
this method is benefit-to-cost ratios for proposed flood and / or erosion
cont
rolp
roje
cts.
'me
met
hod
car
prt
esd
ire
ctd
ana
gww
ith
and
wit
lnr
ta
proj
ect
for
vari
ous
wate
r su
rfac
e el
evat
iors
. B
enef
its
for
a pr
ojec
t eq
ual
the
diff
eren
ce b
etwe
en d
ama
ga w
ith
and
with
out
the
proj
ect,
or t
he a
mmt
of
dama
ge r
educ
ed w
ith
the
proj
ect
for
a sp
ecif
ic l
evel
of p
rote
ctio
n.
'me
ben
efi
tsa
rec
arp
are
dto
the
est
ima
ted
cos
tof
the
pmj
ect
tod
ete
min
e it
s
eco
nan
ic
fea
sib
ili
ty.
'Ihe
ben
efi
t—t
o—c
ost
rat
ios
are
the
n u
sed
to
ass
ess
the
rel
ati
ve
eco
nom
ic
eff
ici
enc
y o
f t
he
pro
pos
ed
pro
jec
ts.
An
Int
eni
ati
ona
l J
oin
t
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 Om
mi
ss
im
st
ud
y,
Er
ie
Wa
te
r
le
ve
l
'
C
Co
as
ta
l
(I
nt
er
na
ti
ai
al
La
ke
Er
ie
Re
gu
la
ti
on
St
ud
y
Bo
ar
d,
19
81
) ,
wh
ic
h
is
W
a
v
e
of
th
is
ty
pe
of
st
ud
y,
wa
s
se
le
ct
ed
fo
r
fu
rt
he
r
an
al
ys
is
.
ﬁx
es
ec
md
ty
pe
of
ec
or
mi
ci
np
ac
ta
ss
es
sn
mt
ne
un
do
lc
gy
is
ir
pr
t—
ai
t
pi
t
an
al
ys
is
.
Th
is
me
th
od
ca
lc
ul
at
es
th
e
in
pa
ct
s
on
a
re
gi
on
al
eo
cn
cm
y,
as
we
ll
as
se
ct
or
sw
it
hi
ni
t,
re
su
lt
in
gf
ra
na
dm
ai
no
fe
ca
‘m
ic
ev
mt
si
ni
ti
at
ed
by
a
da
mp
in
ec
on
om
ic
ac
ti
vi
ty
wi
th
in
a
si
ng
le
se
ct
or
.
Of
th
e
st
ud
ie
s
us
in
g
hu
rt
-o
rg
an
an
al
ys
is
th
at
we
re
id
en
ti
fi
ed
in
th
e
li
te
ra
tu
re
re
vi
ew
,
th
e
st
ud
y
of
la
ke
ie
Wa
te
r
Le
ve
ls
on
Ma
ri
na
Ac
ti
vi
an
d
'Ih
e
io
na
l
of
No
rt
he
rn
'o
(Z
yg
mo
nt
an
d
Hu
sh
ak
,
19
84
)
an
d
mo
ts
of
Fl
oo
d
an
d
a
i
m
m
on
th
e
ng
t'
he
rn
Ch
ic
m
.
19
72
-1
97
§
(H
us
ha
k,
19
88
)
we
re
se
le
ct
ed
fo
r
fu
rt
he
r
an
al
ys
is
be
ca
us
e
th
ey
us
ed
th
e
sa
me
me
th
od
ol
og
y
(i
np
ut
-
ou
tp
ut
mo
de
l)
to
as
se
ss
th
e
ec
on
an
ic
in
pa
ct
's
fo
r
di
ff
er
en
t
wa
te
r
le
ve
l
re
gi
me
s;
th
e
fi
rs
t
st
ud
y
ca
si
de
re
d
lo
w w
at
er
;
wh
il
e
th
e
se
ca
'd
me
co
ns
id
er
ed
hi
gh
wa
te
ra
rd
st
or
mc
ur
ii
ti
or
s
fo
rt
he
sa
me
ar
ea
in
th
eG
re
at
la
ke
sb
as
in
.
'm
eu
ti
li
ty
of
th
en
et
ho
do
lo
gy
in
as
se
ss
in
gt
he
iu
pa
ct
so
fn
ea
su
re
s
de
al
in
g
wi
th
fl
uc
tu
at
in
g
la
ke
le
ve
ls
on
ca
me
rc
ia
l
an
d
iri
dUs
tri
al
in
te
re
st
s
is
di
sc
us
se
d
in
th
e
fo
ll
ow
in
g
se
ct
io
n.
Fo
r
ea
ch
a
m
t
me
th
od
,
th
e
fo
ll
ow
in
g
in
fo
rm
at
io
n
is
pr
ov
id
ed
wh
er
e
Im
am
:
ti
tl
e
an
d
au
th
or
;
pu
rp
os
e;
me
th
od
ol
og
y
us
ed
;
ke
y
as
su
np
ti
on
s;
da
ta
re
qu
ir
em
en
ts
;
co
st
of
st
ud
y
if
av
ai
la
bl
e;
co
nc
lu
si
on
s;
po
st
st
ud
y
cr
it
ic
is
ns
if
an
y;
po
ss
ib
le
an
d
in
pr
cv
em
en
ts
an
d
obstacles to inprcvements.
VI.2.1: Stage /m Analysis
'm
em
in
pu
rp
os
eo
ft
he
ﬂE
ri
eW
at
er
Ie
ve
lg
tL
id
yw
as
to
id
en
ti
fy
an
i
am
ly
ze
ﬂi
ep
ro
oe
ss
es
ca
us
ix
gd
an
ag
et
ot
he
oo
as
ta
lz
an
eo
ft
he
Gr
ea
t
La
k
s
am
ﬂi
ei
rc
mn
ec
ti
rg
dn
me
ls
ar
dt
od
et
em
im
ﬂi
ee
ca
mi
ce
ff
ec
ts
of
dnr
ge
s
in
th
el
ev
el
sa
rd
fl
ow
so
nt
he
co
as
ta
lz
on
e.
Gb
en
et
ho
do
lo
gy
us
ed
fo
rﬂ
ii
ss
‘U
xi
yi
su
ie
st
ar
da
rd
ne
ﬂw
do
lo
gy
us
ed
in
fl
oo
d
an
d
er
os
io
n
da
ma
ge
mi
ti
ga
ti
on
st
ud
ie
s
co
nd
uc
te
d
by
th
e
U.
S.
Ar
my
Co
rp
s
of
En
gi
ne
er
s,
En
vi
ro
rm
en
t
Qa
na
da
an
d v
ar
io
us
pr
iv
at
e
co
ns
ul
ta
nt
s.
th
e
ap
pr
oa
ch
co
ns
is
ts
of
co
ll
ec
ti
ng
da
ma
ge
in
fo
rm
at
io
n
fo
r
va
ri
ou
s
wa
te
r
su
rf
ac
e
el
ev
at
io
ns
th
at
in
cl
ud
es
st
ru
ct
ur
e
an
d
co
nt
en
t
da
ma
ge
,
cl
ea
n-
up
co
st
s,
da
ma
ge
s
to
st
re
et
s,
br
id
ge
s,
pa
rk
s,
le
ve
es
,
ch
ar
me
ls
,
dar
ts,
an
d
se
we
r
li
ne
s,
pu
bl
ic
/
ag
en
cy
fl
oo
d
co
st
s
su
ch
as
ev
ac
ua
ti
m—
re
oc
cu
pa
ti
on
co
st
s,
lo
st
wa
ge
s,
lo
st
bu
si
ne
ss
re
ve
nu
es
an
d
fl
oo
d
ir
su
ra
nc
e
co
st
s.
'Ih
is
da
ma
ge
in
fo
rm
at
io
n
is
th
en
us
ed
to
de
ve
lo
p
st
ag
e-
da
ma
ge
re
la
ti
on
sh
ip
s
th
at
ar
e
in
te
gr
at
ed
wi
th
pr
ob
ab
il
it
y
re
la
ti
on
sh
ip
s
fo
r
fl
oo
d
or
st
or
m
ev
en
ts
.
'Ih
e d
am
ag
es
fo
r
th
e
wa
te
r
su
rf
ac
e
el
ev
at
io
n
as
so
ci
at
ed
wi
th
a
fl
oo
d
ev
en
t
ar
e
nu
lt
ip
li
ed
by
th
e
pr
ob
ab
il
it
y
of
th
e
ev
en
t
oc
cu
rr
in
g
to
ou
tp
ut
s
an
an
nu
al
iz
ed
da
ne
ge
va
lu
e.
In
th
is
st
ud
y,
th
e
st
ag
e
da
ma
ge
re
la
ti
on
sh
ip
s
we
re
th
en
us
ed
to
pr
ov
id
e
an
es
ti
ma
te
in
eo
om
mi
ct
er
ns
of
th
ee
ff
ec
ts
of
di
an
ge
s
in
wa
te
r
le
ve
l
re
gi
me
s
m
er
os
io
n
an
d
in
un
da
ti
on
of
th
e
sh
or
el
in
e
an
d
to
pr
ov
id
e
de
ta
il
ed
ec
on
an
ic
ev
al
ua
ti
on
s
of
a
nu
mb
er
of
di
ff
er
en
t
pl
an
s
fo
r
th
e
re
gu
la
ti
on
of
la
ke
Er
ie
.
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'me
dat
aus
edt
oes
tim
ate
dam
age
swu
sed
byi
nnﬁ
ati
ona
nie
ros
icn
was
da
ta
ir
ed
fr
an
th
ec
re
at
la
ke
sS
ho
re
li
ml
hm
ag
ea
ir
vey
(US
AGE
, 1
97
9)
an
dt
he
Can
ada
/
mt
ar
io
Gr
ea
tL
ak
sS
ho
re
Mn
ag
ea
nv
ey
(Bo
uld
en,
197
5).
'lh
isd
ata
wa
sa
dj
us
te
dt
ol
97
9m
ﬁo
et
ca
ﬁi
ti
as
ar
ﬁs
ta
ge
—d
am
ag
ea
mw
re
de
te
rm
ir
d
fo
re
ad
ar
ea
dx
of
sh
or
el
ir
ea
nd
ca
li
br
at
ed
to
re
pr
ae
nt
tr
ea
cu
nld
am
ag
e
mi
ra
th
ea
nv
ey
pe
ri
od
by
us
ir
gr
ec
or
de
dn
mm
ly
pe
ak
st
om
at
er
le
ve
ls
f
or
tr
ep
er
io
do
ft
in
ec
or
rs
pa
ﬂi
ng
to
th
em
ma
ge
an
ve
y.
lev
el
da
ta
,a
ni
th
e;
hy
si
ca
l
cha
rac
ter
ist
ics
of
th
es
ho
re
.
'm
ee
ro
si
on
ev
al
ua
ti
mp
ro
ce
mu
ev
as
de
ve
lo
pe
du
si
rg
ah
ix
dc
zs
ti
mm
oc
ed
ne
ﬂa
tw
as
ap
pl
ie
dt
oe
ad
ir
ea
di
of
th
ec
re
at
la
ke
ss
ho
re
li
re
.
mi
sp
ro
ce
du
re
us
ed
rm
rl
yr
ec
or
de
dw
at
er
le
ve
ls
an
iw
iI
ﬂs
pe
ed
ar
ﬂd
ir
ec
ti
md
at
at
od
et
e
rm
im
th
ew
av
ec
li
ma
te
at
th
eb
re
ak
er
za
ae
.
'I
hi
sd
at
aw
as
th
en
co
rw
er
te
dt
ot
oe
—o
f—
blu
ff
ene
rgy
va
lu
s
and
eve
ntu
all
y d
oll
ar
dam
age
s.
An
mb
er
of
as
sm
pt
im
sv
er
en
ad
ei
nt
hi
ss
ul
dy
co
rn
er
ni
ng
ph
ys
im
l
pro
ces
ses
,
fut
ure
wa
te
r
lev
els
and
soc
io-
eoo
nan
ic
con
dit
ion
s.
Sen
sit
ivi
ty
an
al
ys
es
ve
re
ﬂi
en
md
ei
no
rd
er
to
ev
al
ua
te
tr
ee
ff
ec
ts
of
dx
an
gi
ng
s
me
of
ti
me
as
su
mp
ti
on
s.
In
ad
di
ti
on
,
wa
te
r
in
ta
ka
we
re
ev
al
ua
te
d
by
ca
rp
ar
in
g
pu
mp
in
g
co
st
s
of
ba
si
s
of
cm
pa
ri
so
n
le
ve
ls
wi
th
re
gu
la
te
d
la
ke
le
ve
l
co
nd
it
im
s.
Se
le
ct
ed
re
gu
la
ti
on
pl
an
s
we
re
al
so
ev
al
ua
te
d
bo
th
qu
al
it
at
iv
el
y
an
d
qu
an
ti
ta
ti
ve
ly
fo
r
ef
fe
ct
s
of
la
ke
le
ve
ls
pr
ov
id
ed
by
a
sp
ec
if
ic
pl
an
ca
rp
ar
ed
wi
th
ba
si
s
of
cc
mp
ar
is
on
le
ve
ls
.
Af
te
r
ca
xp
le
ti
ng
al
l
th
e
an
al
ys
s,
ﬂu
e
st
ud
y
co
nc
lu
de
d
by
de
te
rm
in
in
g
th
at
:
l)
co
as
ta
l
zo
ne
in
un
da
ti
on
da
ma
ge
s
va
ry
wi
tht
he
me
an
le
ve
l
an
d
th
e
wi
nd
ge
ne
ra
te
d
te
mp
or
ar
y
in
cr
ea
se
in
wa
te
r
le
ve
l
at
a
sp
ec
if
ic
lo
at
io
n;
2)
er
os
io
n
va
ri
es
di
re
ct
ly
wi
ﬂi
ﬂi
ea
ma
mt
of
va
ve
en
er
gy
re
ad
ii
rg
tr
et
oe
of
me
sl
wr
bl
uf
f ;
an
d
3)
wa
te
r
pu
np
in
g
fa
ci
li
ti
es
ar
e
al
so
af
fe
ct
ed
by
lo
we
r w
at
er
le
ve
ls
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Under Scenario 2, Jime water levels decline to between 569.6 and 568.6 feet
and under Scenario 3, J1me water levels drop below low water datum (568.6
feet). The inpacts of these somarios is shown in Table 1. Probabilities of
thesethreesceuariosocanringinﬂieﬁmneareestinatedfrunhistoric
waterleveldata. 'meseratiosareusedtooapxteacpectedmzallosses,
hhidzareshown in'rable 2.
'mesuxiyoa'cllﬂesbystatirgﬂiattheestimteofaqaectedammlim
losstoﬂieregimservesasaberdnnarkforpiblicinvesonerrtinclearingand
minfainirg navigable daannels and public launch ranps to assure that sport
uglershaveamsmﬂelmummterlevelsamlmrﬂanmage. In
this way, private marina owners have anincentive to keg) their facilities
operatimal. 'Ihedepthatwhidutheymaintaintheirmarimdepenisinparton
ﬂiedegreeofriskﬂieywishtoasstmebasedmprdaabﬂityestimatesofwater
depthsdecliningtothreaterumlevelsinﬂ'leftmlre.
It nust be eqizasized that study assunptions affect the results. For
exanple, the authors note that it was assumed that no site substitution could
be made. In an actual situation, it is likely that boaters and fishermen
wouldseekbetteracoesspoints ifwaterlevelsweretoolwinotherareas.
Accordingly, the inpact on sport fishing, as mlmlated by the irprt-artprt
model, has been over estimated and would probably be nuch less in real life.
HighWater
In Novatber 1972, April 1973 and March 1974, severe stonts cauSed
extensive ﬂoodarﬂerosimdamgeinmanycoastalcamunitieswiﬂiinthe
Greatlakesbasin. Anassessmentoftheinpactsoftrmestontsmthe
northern Chic regional economy is contained in, mot of Flood and Erosion
w the Northern mic Eoomnv. 1972-1976 (Hushak, 1988). Like the
previous study, a 43 sector, open, static, inlet-artplt model was used to
measure the direct and ﬁg; econa'nic inpacts.
mpenditures to mitigate flood and erosion damage reduce the output,
inoaneandatploymentinouiersectorsoft'heecornuy becausereswroesnnst
be transferred fran these sectors to flood and erosion damage mitigation. IIhe
imrt-wtpmmdelwasusedtoestimateﬂieqmntityofreswroesﬂatwere
diverted from the usual production of goods and services to restore, replace,
or protect private property over a four year period, labour Day, 1972 to
Labour Day, 1976.
the inpact coefficients (regional output, incane and employment) for the
cmstmction sector were selected because they were similar to the average of
inpact coefficients for other potentially affected sectors. Estimates of
frunaanveyofdanagesaxﬁcostsofshoreline
protection conducted by the 0.3. Army Corps of Engineers. 'mese estimates of
direct spending for restoration, replacement, or protection of private
property were then nultiplied by the coefficients to obtain total
expenditures. Public expendittm for protection under Qaeration Foresight
werewbtmctedfrunﬁxesetotalstoobtainuiemtiumctoftrehighwater
andstorasmtheregioml econcmy. 'Ihesevalueswerethencorwertedtoper
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storm $timates miduweremltipliedbytherspective aboveandbelcw
averagestormpmbabilitiestocmputeacpectedaxmlvalues fordirect
spaniing, regimalomprt, irncneardelploymtforahighwateryearmﬂa
lowwateryear.
Gheresultsofthesuﬁyshcwedﬂiattheexpectedamualcostofﬂie
stone, including protectim, for mrthern Chic is $16.01 millim in a high
water year and $3.82 million in a low water year in 1986 dollars. 'Ihe output,
MaﬁaIpIUyMresmrcesreanedtosatisfythesecostsmldbeSZLS
million, $4.2 million and 142 man-years respectively in a high water year, and
$6.6 minim, $1.0 million and 34 nan-years respectively in a low water year.
'Ihe stuiy concluied:
"Since shore develcpnent has cmtinued into the 1980's and
shore properties were at the highest risk ever in 1985-
1987 with lake Erie at record high water levels, it is
inportant that policies be designed to seek qatimal
protection of shoreline property and optimal restrictions
on further inveth in high risk areas."
Study assunptions and data limitations affected me results of the study.
For example, it was assumed that them used for flood and erosion
damage mitigation were previously fully atployed. Using unarployed labour, or
capitalresancesinﬂieregimreducesresmrceinpactsofﬂoodare osion
damage mitigation. 'Ihus, this assunption resulted in cost estimata on the
highside. mtheotherhand, ﬂiecostsareurxierstatedbecausethesttﬁydid
not include all costs. For exanple, damages sustained by public property and
thecostof laniweremtinchxied.
V1.3:AWWRRWMWLWWM
Oftheunnethodsdwcribedabovetoassessuieinpactsofmeasuresm
commercial and irdustrial interests, it appears that iert—wtprt analysis
would be the most useful for calculating the inpact of measures dealing with
fluctuating lake levels on commercial and industrial interats.
Since econanic activityisvery interdependent, adiangeinanypartof
ﬂleecamyleadstodiangesinothersectors. ﬁxeinpxt—aztprtnuiel
irdirecteffectstoallsectors.
'meinIt-antpxtmdelwasusedtomlmlatetheecotmic inpacts
resulting fran marinas becoming inoperable. 'me imJt-wtpjt model could also
beusedtocalmlatetheecormic inpactsofixxmeaseddredgingcosts,
specifically the sequence of price increasw within related businesses
mlting fran increased dredging costs for marinas. Moreover, it could be
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usai'tomasnethemicinpactofmysialdmnayesifthesecostsare
conSideredaspartofﬂzetotalammlcostofdoirghasiress. 'nms,this
neﬂndmnbestnmnedtocmprteretirmnedmgesresultirgfrunselect d
measures.
'meirpzt-mtpitmdelmsalsousedtocmprtetteiniirectinpactsm
magical artput, irnaleandalployment resultjngrundirectexperﬁiuzres for
floodarrierosimdamagerepairs, replacementarﬂprotectimmﬁerhigh water
/stormcmditiors. ms,themdelowldbeusedtoassesﬂieinpactsof
measmmcamereialarﬂimhstrialinterestsforarargeofwaterlevels.
The negative side of 15in; irpxt-uxtpxt analysis is that it would be
expersive to inplanent unlas stardard coefficients can be used for the entire
study area. War, even with standard coefficients, sane survey work would
be required to establish the base cariition. qwecifically, the direct
eaqaerdituresmstbedetermjnedforapartiwlarbaseyear. It shouldbe
mtedthatthisisthesamedatathatwwldhavetobecollected forastage—
damageanalysis. Earthenware, saneoftheassxmptimsusedinthesuﬂymay
not be appropriate for a larger study area, particularly theassunption that
marinas are operating at full capacity which did not allow for site
substitutim, and that all regional resourca are fully aployed, Whid'l does
not allow for the utilization of unemployed resources which have zero or low
quortxmity costs.
Fbrairpirposa,amredymmicversimofu1einprt-urtp.rtnndelvmld
beneededtofulfillﬂerequirerenttoassesstreinpactsofﬂieneamto
deal with fluctuating lake levels on the Great Lam-St. Iawrence River Basin
economy, aswellasﬂienational ecornniesofCanadanﬂtheUnitedStates.
Itshaildbemtedthatthedatacollectimandamlysisrequiredto est
treimIt-oxtprtmdel(orﬂ1estagedarageamlysis)isbeyaﬁﬂeresanoes
of the camercial and industrial working group. It is likely, that a
profasional econanist would have to be contracted to perform these types of
analyses. Requirarentstoinplarenttherecamendedinpactassessnent
methodology are discussed in the following section.
VI.4: Wmmmmm
Ibinplarentﬂieiant-wtptmmdeltoassesstheinpactsofneasureson
cannercial and irdustrial interests requires a determination of the study
paraneters, data collection needs, available sources of data, and available
resources to do the work.
Gesuﬁyparameteristhelevel of industrialandgeographicdetail
. The level of detail used will affect the neaningfulress of the
results, aswellastheswdycosts. Foremnple, whenassessingtheinpact
of increasedexperdiunes inwaterbornecameroe onregional output, itwould
be more meaningful to use theoutput nultiplier for water transportation,
rather than the aggregated nultiplier for all transportation. Moreover, study
costs will vary with the level of geograﬁmic detail needed. 'Ihe Bireau of
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Criteriahavebeenestablishedtoassesstheinpactsofmeam
Ming fluctuating lake levels on various interest Groups. the criteria
are: 1) eocmic sustainability; 2) awimnnental integrity; 3) social
desirability; 4) Liz-certainty and risk: and 5) inplaientability and political
acceptability. It is the purpose of this sectim to discuss the amlicability
ofthecriteriainevaluatingtheinpactsofneasmesmcamercial ni
Daring the (roup anth Interviews (GDIs), representative of cannercial
arﬁiniustrialeib-classastatedﬂntﬂieirprimrycanernisﬂieeoam c
Wefﬂmefluctuatim lake levels. 'meydescribedhowtheir
queratimal costsumldbeaffectedbyextralely highand low water levels.
ﬂiebelmaveragemterlevelswereﬂiemstcostlyandposedthegreatest
threattothe livelihood of their businass. Bemusetheeconanic inpacts of
theprtposedneaszresaretheirprimaryconcern, allothercriterianustnust
bediswssedinternsofecormicoonsequernes.
The criteria econanic sustainability has many aspects to it, including,
but not limited to: regional develcpnent (distributim); naticnal incane
(efficiency); stability, intra-regional distribution; fiscal considerations;
and equity. In the Group Depth Interviews, interest class representatives
focused on the aspect of stability. Specifically, they graded the measures on
their effectiveness to make operatin costs more predictable.' Hence, the
Type I measure, Public Investment In Control and Diversion Works, in which
lake levelscanberegulated, wasthemostpcpular. 'lheotheraspectsofthis
criteria were not discussed in any significant detail to be able to fornulate
a generalized statanent of the views of the interest class on them. Wer,
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2.111.W
VIII.1:WWSHDY
AspartoftheoverallUCWaterlevelsReference,thispaperhas
provided an outline of the socio-econanic inpacts of fluzmating water
levelsmcamemialmﬁiniustrialinterestsloatedinﬁxeGreatlakes—St.
Immune River basin. In addition, it has provided an qualitative
descriptimoftheinpactsmtheserusinessesofanmberoftypesof
mamttnthavebemprqaosedtoalleviatemeadversecasequernesof
fluctuating water levels. 'Ihis paperhas outlined the significance of
caunercial and iJﬂustrial businesses and highlighted the inportant role they
playinﬂmeeoamyofﬂmem'eatlakesbasinaniintheecumyofbothCamda
andtheUnitedStats.
VIII.2: SIUUImm
'mis paper has benefitted from reviews of past studies and interviews
(bothonemoneandgruzp) withinterestclassrepresentativa. 'Ihepaper
successfully provides a general orientation to the interest class, including a
elm-classification of the interests and a description of their past problens
and resporses to fluctuating water levels. 'Ihe paper also provides a
carprehensive description of the likely direction and magnitude of impacts of
measures, critically reviews two selected inpact assessment methods and
saggestsvaysinwhidlthaenethodsmnbeusedtoevaluatecamerciala d
indu
stri
al i
npac
ts.
In a
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ion,
the
pape
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camercialandixﬁustrial interestsviewasmostinportanttotheir
operations.
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level regulation would provide a more stable water level, allowing them to
better plan their facilities and operating.
Interestsweremabletoprwideanydetailedinfomatimmmanyofthe
othertypesofmaalres, sinplybetnusethesemeasuresdidmtapply, or
relatetothepartiwlar interests. Forexanple,
themasureofemsimsetbackzminghasminpactmmajoriniustrial
Wanasmelevatorsthatravetobemthewatertoqaerate.
'Ihe mast inportant consideration for judging measures, frun the point of
viavofan'interestclasseswaseoormicstability, that is, making
queratimaloostsmrepmedictable. mammtdomtraveaninpacton
theeootmicstabilityofaommemialorirdustrialmsinessaremt
perceivedas inportantbythatpartiwlar interest, andthosemeasurathat
an inprove the eccnanic stability, or prevent any eoamic loss, are
perceived as effective and are favoured. However, eoonanic stability is only
one aspect of the general criteria of economic sustainability discussed in
SectionVII. sincetheperoeptiors ofthe inpacts ofthemeasuresmay change
when the other aspects are taken into oomideration (particularly the aspect
ofequity, whopays?), ﬂaeviavsofmrinterestclassmtheseotheraspects
need to be solicited in Phase II.
Itishardtonakereoamerdatias forPhaseII ofthestudy, whenPhase
I isnotyetomplete, bu‘ta’ethingisclearardthatisthatﬂierewill have
tobescnetestirgm'drefinaxentofﬂiesggestedinJt-mtpstneﬂiod (or
other suggested methods) for analysis of ocmnercial and industrial inpacts.
(hoe refined, detailed and more quantitative inpact assessments (especially of
those measures thatare lacking information here) and eoonanic evaluations
(data collection) of our interest classes will have to be oarpleted. 'Ihis
will be especially inportant in order to select "final" measures for further
study, as itwouldbe "dangerous" tomake final decisionsonmeasunesbasedon
the qualitative information provided here. It is likely that this type of
mrkisbeyondthecapacityofmllaIﬂthus, itislikelythatsateofthis
work will have to be done by a professional econmu'st.
(be final reoamendation involves the participation of the interst
classes. 'Iheir input and participation (ﬂuuzgh G015 and individual contacts)
hasbeenakeyirxgredienttothisreport. Wereoarmerxithatoontactwiththe
interests classes (in all Working Groups) be maintained and that they be able
tooamentfurﬂaermanyselectedmeasnesmﬂﬂmeinpactsﬂntmightmsxﬂt.
Relatedtothis, m4wi11bedistrihrtingoopiesofthisreporttoammber
of individuals who participated in the Group Depth Interviews.
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